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Health disparities place vulnerable populations at higher risk for 
disease and poor health outcomes.1 Past crises have underscored that 
emergency situations amplify these disparities.2 The current COVID-19 
pandemic has exposed vulnerable populations to numerous obstacles, 
exacerbating the impact of social determinants of health (SDoH) that 
threaten access to equitable care.3 For example, low economic status 
may increase the likelihood of having a job in the service industry with 
fewer remote work options. During the crisis of the COVID-19 pandemic, 
this can increase the risk of virus exposure.4 Demographic data of 
COVID-19 cases reflect disproportionately high infection rates and 
worse outcomes among Black/African American, Hispanic, and other 
racial and ethnic minorities that experience structural barriers to health 
care.5 Structural barriers include work and living conditions that pre-
clude social distancing and limit access to testing, such as living in 
multigenerational households in communities of high population den-
sity.6,7 As this pandemic continues to magnify health disparities and 
create new barriers to care, radiology departments are called to establish 
strategic multidisciplinary partnerships to address SDoH. 

Radiology departments are central in the diagnosis and treatment of 
patients during the COVID-19 pandemic.8 In this capacity, radiologists 
have a unique opportunity to collaborate with other medical specialties 
and the community to assist vulnerable patient populations and address 
emerging disparities. Organized collaborations are necessary to foster 
effective interventions and advocate for communities experiencing 
increased hardship during the pandemic. Existing health disparities 
research frameworks (HDRFs) can be adapted to develop strategies to 
address emerging disparities, enhance workflow modifications in radi-
ology departments, and guide the implementation of collaborative in-
terventions.9,10 These frameworks can provide a standardized, data- 
driven approach to rapidly identify gaps in care, optimize operations 
and develop new programs to address existing and emerging health 
disparities.11 In addition, HDRFs hold great potential for expediting the 
collaboration between radiology departments across institutions facing 
similar challenges, fostering synergy in strategies and bi-directional 
learning to enhance health equity efforts. 

Kilbourne et al.'s Detecting, Understanding, and Reducing HDRF out-
lines collaborative health equity efforts.12 We have adapted Kilbourne's 

framework through the addition of evaluation elements from the 
implementation science RE-AIM (Reach, Effectiveness, Adoption, 
Implementation, Maintenance) framework (Fig. 1). Below we present 
how to adapt this HDRF to guide radiology deparment-based health 
equity efforts during a healthcare crisis, using the COVID-19 pandemic 
as an example.13,14 Additionally, we highlight the results of one of the 
interventions designed and implemented at our institution in response to 
the COVID-19 pandemic.15 

1. Detecting health disparities 

Identification of baseline health disparities and SDoH that may be 
exacerbated during a healthcare crisis is a critical first step to mitigating 
disparities. Understanding the SDoH, such as socioeconomic, cultural 
and environmental factors, that influence access to care during crisis is a 
foundational step in the development of interventions to address health 
disparities. Health disparities detection efforts should focus on identi-
fying communities with decreased access to care and leverage trusted 
relationships between patients, healthcare institutions and community 
stakeholders to bridge gaps in care. As patients engage in radiology care 
during a crisis, radiology practices can play a central role in optimizing 
collaborations between community members and healthcare 
institutions.8,16 

Example: We identified a community health center in a location with 
the highest COVID-19 infection rate in the state.17 A high proportion of 
community members in this location identify as Hispanic, speak pri-
marily Spanish, and have limited English proficiency (LEP). With most 
of the COVID-19-related actionable health information initially avail-
able only in English, appropriate resources from reliable sources were 
not readily accessible to members of this community. Thus, linguistic 
barriers resulting from LEP created barriers for disease prevention and 
treatment access due to increased challenges in health literacy and 
digital literacy. Consequently, we developed a strategy to increase ac-
cess to multilingual health information, educational videos for disease 
prevention, and patient handouts about how to better prepare for their 
chest imaging studies in the pandemic for individuals with LEP. 
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2. Understanding the impact of health disparities 

Kilbourne's framework suggests that once disparities are identified, it 
is imperative to understand their ensuing health implications at multiple 
levels. In increasing magnitude, these levels may include: individual, 
family, community, organization, and population health.18 This 
construct of the framework encourages users to gain an in-depth un-
derstanding of how and why SDoH translate into barriers of care and to 
engage and empower individuals and communities to take action. The 
understanding stage should prompt radiology departments and health 
organizations to reexamine their system-wide approach to health ineq-
uity mitigation. Radiology organizations should also leverage the crit-
ical expertise of the community and community health centers to 
explore grassroots efforts tfor the understanding and mitigation of dis-
parities.19 Understanding disparities across a system and through the 
lens of the community can enhance collaborations and promotine an 
evidence-based approach for action. Additionally, through community- 
engaged participatory research and user-centered design frameworks, 
radiology practices can incorporate the perspective of the community to 
better understand barriers to care and inform the development of 
patient-centered interventions to bridge these gaps. This is particularly 
important in addressing SDoH affecting intersectional groups whose 
inequities may be complex, including members of racial and ethnic 
minority groups requiring personal care assistance, or living with 
physical or mental disabilities.20,21 

Example: Through in-depth interactions with our largaely Hispanic 
patient population with an increased need for chest radiography during 
the COVID-19 pandemic, we developed better understanding of the im-
plications of LEP when navigating the health care system. We learned 
that immigration status and fear of punitive actions were additional 
factors that exacerbated health disparities, preventing care due to fear of 

deportation. Understanding the link between these SDoH in radiology 
allowed us provide care that is culturally competent and sensitive to 
these issues. For example, institutional public service announcement 
videos were created by radiology staff in collaboration with the com-
munity health centers to reinforce the importance of receiving timely 
care during the pandemic, regardless of immigration status, insurance 
coverage or language. 

3. Reducing health disparities and evaluating interventions 

Reducing health disparities requires effective outreach initiatives and 
interventions. In the setting of a health crisis such as the current COVID- 
19 pandemic, flexibility and constant communication must lie at the 
core of any interventional design. Continuous assessment of the effec-
tiveness of interventions designed to reduce health disparities, and 
proactively leveraging support from stakeholders, are vital to ensure 
generalizability and sustainability of these efforts. End user-driven 
evaluation and standardized review of interventions can increase the 
likelihood that initiatives remain relevant and useful across institutions. 
In order to analyze the effectiveness of such interventions and to ease the 
communication of results, institutions may benefit from the use of an 
implementation science evaluation frameworks, such as RE-AIM.14 

The RE-AIM framework is used to assess interventions by evaluating 
critical factors. The first construct, reach, prompts an estimation of the 
number and representativeness of people in the target population 
reached by the intervention. Effectiveness, reflects the impact of an 
intervention on important outcomes. Effectiveness can be measured 
through a change in clinical outcome, such as the number of patients 
undergoing an imaging study. Adoption, reflects the number of providers 
or healthcare organizations willing to provide an intervention. This 
could be measured through surveys documenting the proportion of 

Fig. 1. Adapted framework to guide radiology 
response to emerging health disparities during crisis. 
Note the three strages of the framework, ‘Detecting’, 
‘Understanding’, ‘Reducing’, and the added elements 
of implementations science, ‘Evaluating’ in the 
outermost section of the figure form a continuous 
cycle and to guide radiology departments. 
(Adapted from Kilbourne AM, et al. (2006) Advancing 
health disparities research within the health care 
system: A conceptual framework. American Journal of 
Public Health 96 (12): 2113–21).   
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healthcare workers aware of the materials and the frequency with which 
they offer them. Implementation, the fidelity with which an intervention 
is delivered as intended, can be captured through electronic medical 
record data, surveys, or interviews. Finally, maintenance, or long term 
sustainability of an intervention, can be assessed by identifying the 
number of clinical settings or institutions utilizing an intervention 6–12 
months after implementation. Using this continuous evaluation frame-
work can offer several advantages in terms of organizational clarity, 
early identification of detractors, and systematic assessment of effec-
tiveness in addressing the targeted health disparities. 

Example: By harnessing the lessons learned from direct patient care 
and guided by a community-based participatory approach, we designed, 
implemented, and evaluated an intervention to reduce the negative effect 
of LEP on health literacy and health outcomes. This collaboration 
resulted in the creation and dissemination of 1) a multilingual patient 
education materials addressing what patients should expect when 
coming to a radiology department for evaluation of possible COVID-19 
infection and 2) an AI-powered, application that provides multilingual 
patient breathing and positioning instructions for chest radiographs 
(CXRs) as part of the urgent clinic evaluation for patients with COVID- 
19.22 To promote adoption and sustainability, the multilingual educa-
tion materials were disseminated, leveraging the established community 
distribution pathways of care-kits containing cleaning supplies and 
masks. The AI-powered application was implemented as an alternative 
to interpreter services and promptly adopted among all technologists 
performing CXR for patients with LEP presenting to the urgent clinic for 
evaluation of COVID-19. The utilization of this application to improve 
the care of patients with LEP has being expanded to other clinical set-
tings and scenarios, including screening mammography. 

4. Applying a modified HDRF: RadTranslate, enhancing care 
equity for patients with LEP through an AI-powered intervention 

A noteworthy product of this HFRF is RadTranslate,15 an AI-powered 
text-to-speech web application designed to facilitate radiology care 
among individuals with LEP.22 As noted previously, LEP was detected as 
a leading SDoH in the application of this modified HDRF to the opera-
tions of our radiology department. This SDoH was further understood in 
the setting of our community-based centers, tending to communities 
with large Spanish- speaking communities with disproportionately 
higher rates of COVID-19 infections in these communities.15 Under-
standing the need further led to contraposing LEP to the known benefits 
of language concordant medical care. This intervention was born from 
this community-identified need to reduce the effects of LEP that nega-
tively impact equitable care. This intervention is an example of how 
radiology practices can guide interventions using the RE-AIM frame-
work as described in this study by Chonde et al. Details regarding the 
methodology for the development and assessment of this intervention 
can be found in the publication referenced below by Chone et al.15 

5. Take home points 

A primary challenge to the implementation of strategies to mitigate 
healthcare disparities arises from the limited time, personnel, and 
funding available. In the setting of the unprecedented burden of the 
COVID-19 pandemic on the health system, institutions are facing 
increased difficulties in allocating resources for new interventions.23 

This can be particularly challenging for institutions and radiology 
practices caring for populations in low-resource communities. Never-
theless, the COVID-19 pandemic has emphasized the importance of 
prioritizing action with intentionality. Small, but persistent initiatives 
towards equity can have sizable effects. Furthermore, this complex 
setting has highlighted the importance of facilitating inter and intra- 
institutional collaboration and partnerships. Radiology practices can 
leverage current resources and partner with other institutions to share 
lessons-learned and best-practices of their most effective interventions 

while considering needs that are specific to each practice. The full 
spectrum of challenges and opportunities the COVID-19 pandemic will 
bring to our health system remains to be determined, but our pre-
paredness for future crises can begin today. The utilization of established 
frameworks provides an opportunity for organizations to guide the 
development and evaluation of strategies to address health disparities. 
This reproducible structure can facilitate interinstitutional and cross- 
sector community collaborations to decrease the pandemic's negative 
impact on vulnerable populations. Effective strategies to reduce dis-
parities in future health crisis scenarios of this magnitude should be a 
staple of our contingency procedures. Furthermore, long-term organi-
zational efforts should be set in motion to ensure that rapid response also 
means a response for our most vulnerable populations. 
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