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Abstract: In the United States, patients with chronic conditions experience disparities in health
outcomes across the care continuum. Among patients with multiple sclerosis, diabetic retinopathy,
and lung cancer, there is a lack of evidence summarizing interventions to improve care and decrease
these disparities. The aim of this rapid literature review was to identify interventions among patients
with these chronic conditions to improve health and reduce disparities in screening, diagnosis, access
to treatment and specialists, adherence, and retention in care. Using structured search terms in
PubMed and Web of Science, we completed a rapid review of studies published in the prior five
years conducted in the United States on our subject of focus. We screened the retrieved articles for
inclusion and extracted data using a standard spreadsheet. The data were synthesized across clinical
conditions and summarized. Screening was the most common point in the care continuum with
documented interventions. Most studies we identified addressed interventions for patients with
lung cancer, with half as many studies identified for patients with diabetic retinopathy, and few
studies identified for patients with multiple sclerosis. Almost two-thirds of the studies focused on
patients who identify as Black, Indigenous, or people of color. Interventions with evidence evaluating
implementation in multiple conditions included telemedicine, mobile clinics, and insurance subsidies,
or expansion. Despite documented disparities and a focus on health equity, a paucity of evidence
exists on interventions that improve health outcomes among patients who are medically underserved
with multiple sclerosis, diabetic retinopathy, and lung cancer.

Keywords: rapid review; interventions; medically underserved

1. Introduction

The U.S. Department of Health and Human Services defines health equity as the
attainment of the highest level of health for all people [1]. Since the late 1990s, a growing
body of health equity research has increased our understanding of the impacts of economic
and social conditions on health [2]. The scope of health equity initiatives spans community-
based projects led by non-profit organizations to national health programs co-ordinated by
federal agencies. Despite recent increases in initiatives intended to advance health equity,
disparities in health and healthcare persist.

Many factors are associated with disparities in health outcomes. Socioeconomic status,
geographic location, and race and ethnicity are associated with lower access to care, poor
treatment, and negative health outcomes in the United States. Social determinants of health
(SDOH) categorize the long-standing structural and systemic inequities that reinforce health
disparities [3,4]. SDOH include the context in which people live and can be grouped into
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five domains: economic stability, education access and quality, healthcare access and quality,
neighborhood and built environment, and social and community context [5]. Examples
of SDOH include health literacy, social cohesion, and discrimination. These factors cause
some groups of people to experience higher rates of illness and death across various health
conditions [4].

In addition, the effects of health disparities have broader implications for our national
economy. The research shows that health disparities are costly, amounting to an approxi-
mately $93 billion excess in medical care costs annually [4]. Chronic diseases account for
a significant percentage of annual healthcare spending, with approximately 75% of the
national health expenditure used to treat patients with one or more chronic diseases [6].
Chronic diseases are typically characterized by their longevity, lasting more than three
months, and worsening over time [7]. In the US, three chronic conditions, heart disease,
cancer, and diabetes, account for the top causes of death, disability, and healthcare costs [8].

Health disparities exist all along the care continuum, which encompasses a patient’s
access to and experience with healthcare, including screening, diagnosis, access to treatment
and specialists, adherence, and retention in care. Chronic conditions with health disparities
across the care continuum include multiple sclerosis, diabetic retinopathy, and lung cancer.
For people who have a chronic condition and are medically underserved, obtaining the
needed care is even more complicated. People who are medically underserved may be
those that live in a geographic location without sufficient resources to manage health needs,
they may lack resources to access care, or they may be from a historically marginalized
population that has faced social and economic barriers to care. For people with multiple
sclerosis, accessing disease-modifying therapies (DMTs), especially for individuals with
relapsing–remitting multiple sclerosis, can be difficult because of the high price, which then
affects insurance, pharmacy, or provider policies [9]. For people with diabetic retinopathy,
obtaining the diabetic eye exams necessary for diagnosis is difficult without routine access
to specialists such as an ophthalmologist. Finally, Americans who identify as Black, Indige-
nous, and people of color (BIPOC) who are diagnosed with lung cancer experience worse
health outcomes than those who identify as White. They are more likely to be diagnosed
at a later stage of disease, less likely to receive surgical treatment, and more likely not to
receive any treatment [10].

The U.S. healthcare system often incentivizes patients and providers to restrict health-
care utilization to decrease costs. Unfortunately, these incentives create barriers which often
lead to increased costs in the form of lost productivity and wages, and pain and suffering
for patients [11]. Interventions aimed at addressing barriers experienced by patients with
chronic conditions may improve outcomes like medication adherence, improve access to
screening and treatment, and improve health outcomes, while reducing the economic strain
on payers, patients, and the healthcare system. To effect health disparities, interventions
may focus on making changes at one or more levels, from the individual patient level up
to the healthcare system level [12]. Depending on the level, interventions may focus on
changing knowledge or behaviors (patient or provider), operational policies or practices
(organizational), or large-scale policies (system). Addressing health disparities likely re-
quires interventions at one or more levels, but a systematic search for interventions across
the care continuum and level of intervention does not currently exist.

Given the documented disparities experienced by patients with chronic conditions
and a growing shift toward providing more equitable care, this paper seeks to identify
evidence-based interventions to improve health and reduce disparities in treatment access,
quality of care, or health outcomes. Our team had recently conducted an analysis of the
geographic distribution and sociodemographic characteristics of providers for three clinical
areas: neurology, ophthalmology, and lung cancer specialists [13]. As a companion to that
work, we limited our search to multiple sclerosis, diabetic retinopathy, and lung cancer,
anticipating the possible applicability of the evidence across conditions. The following
research questions focused on identifying interventions and determining their effectiveness:
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• Among patients with multiple sclerosis/diabetic retinopathy/lung cancer, what kind
of interventions have sought to address any point in the care continuum in order to
improve health and reduce disparities in screening, diagnosis, access to treatment and
specialists, adherence, and retention in care?

• Among patients with multiple sclerosis/diabetic retinopathy/lung cancer, what is
the effectiveness of interventions that address any point in the care continuum to
improve health and reduce disparities in screening, diagnosis, access to treatment and
specialists, adherence, and retention in care?

2. Methods

A rapid literature review of evidence-based interventions to improve health and
reduce disparities was conducted among groups of people who are medically underserved
with multiple sclerosis, diabetic retinopathy, and lung cancer [14]. For the purposes of
this review, medically underserved people included people with low income, who are
uninsured and underinsured, without a usual source of care, living in rural areas, or
who identify as BIPOC. The Preferred Reporting Items for Systematic Reviews (PRISMA)
guidelines for reporting and conducting systematic reviews [15] were followed. The
Population Intervention Comparison Outcome Time (PICOT) framework was used to help
guide the review strategy [16].

2.1. Inclusion and Exclusion Criteria

Eligibility criteria were based on the PICOT question, and the search was limited to
studies published within the previous 5 years, conducted in the United States, written in
English, and included patients older than age 18. Eligible study designs included random-
ized controlled trials (RCTs), observational studies, qualitative evaluations, mixed-methods
designs, and program evaluations. These criteria were selected to identify the most current
evidence-based interventions and findings among people who are medically underserved.

2.2. Search Strategy

PubMed and Web of Science databases were searched for this review. A health li-
brarian provided input on developing and testing our search strategy, including which
databases to select given the rapid timeline which limited our ability to search all relevant
databases. A combination of MESH terms and keywords were used to capture indexed
and nonindexed Medline articles as well as other nonindexed articles from non-Medline
databases available in PubMed. Example MESH terms used in our search include “Mul-
tiple Sclerosis” [Mesh], “Lung Neoplasms” [Mesh], “Macular Edema” [Mesh], “Diabetic
Retinopathy” [Mesh], “Medically Uninsured” [Mesh], and “Health Disparity, Minority and
Vulnerable Populations” [Mesh]. A full list of MESH terms and keywords is available in
Supplementary Materials.

The structured search included terms for three health conditions (multiple sclerosis,
diabetic retinopathy, and lung cancer), people who are medically underserved, and the
patient care continuum. The care continuum encompasses a patient’s access and experi-
ence with healthcare, including screening, diagnosis, access to treatment and specialists,
adherence, and retention in care. Groups of people who may be medically underserved
include people who identify as BIPOC, live in rural areas, have low incomes, are uninsured
or underinsured, or lack usual care or a medical home [17]. Before conducting the searches,
search terms were tested, and input was sought from additional clinical experts in the field.

Three separate searches were conducted in PubMed and Web of Science, one for
each clinical condition combined with the search terms for people who are medically
underserved and the patient care continuum. After removing duplicates, the searches
yielded 4056 articles (Figure 1). We used Rayyan, an online collaborative platform, to
manage the selection and screening process of relevant studies. One reviewer screened
each article title and abstract based on inclusion criteria for eligibility. A second reviewer
examined a sample (<10%) of randomly selected excluded articles to confirm agreement.



Int. J. Environ. Res. Public Health 2024, 21, 529 4 of 22

Title and abstract screening yielded 228 articles for inclusion at this stage. For full-text
screening, two reviewers independently reviewed each study for inclusion. Reviewers
discussed conflicting decisions to reach a consensus. The full research team discussed
unresolved cases until a consensus was reached. To ensure agreement, a third reviewer
evaluated a sample (<10%) of randomly selected excluded articles. Full-text screening
yielded a final sample of 44 articles: five for multiple sclerosis, 12 for diabetic retinopathy,
and 27 for lung cancer.
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2.3. Data Extraction

To standardize extraction, a data dictionary and data extraction spreadsheet were
created. Data were extracted from eligible studies into the shared spreadsheet. Data ex-
traction elements based on the PICOT framework included information on study design,
participants, setting, intervention, outcomes, key findings, and limitations. The TIDieR
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checklist guided decisions about extraction of intervention data elements [18]. For the
first 17 studies, two reviewers independently extracted data from each study. A third
reviewer then evaluated these extractions to ensure consensus and provided feedback. A
single reviewer extracted data from the remaining studies, and a second reviewer indepen-
dently confirmed agreement. The full team discussed all disagreements until a consensus
was reached.

2.4. Quality Assessment and Data Synthesis

Researchers assessed the quality of studies using the National Institutes of Health
National Health, Lung, and Blood Institute [19] study quality assessment tools; for designs
for which there was no NHLBI quality assessment tool, JBI critical appraisal tools were
used [20]. Descriptive statistics of the studies extracted across all three clinical condition
were summarized. Tables to analyze and summarize the data extracted for the review were
created and a narrative synthesis of the findings by clinical condition was conducted.

3. Results

Table 1 presents the number of studies identified across each point in the care con-
tinuum by level of intervention. Our search did not yield articles focused on retention
in care for any clinical condition. Across all clinical conditions, 13 studies focused on
patient-level interventions, 17 focused on organization-level interventions, and 13 focused
on system-level interventions. Screening was the most common point in the care contin-
uum for diabetic retinopathy and lung cancer; no studies addressed screening for multiple
sclerosis. The body of evidence for patients with multiple sclerosis was limited and focused
primarily on access and adherence to treatment. Table 2 presents the types of interventions
identified by the care continuum and level of interventions across the clinical conditions.

Among the studies we identified, two-thirds (n = 29) included patients who identify as
BIPOC. Moreover, 26% of studies included patients in rural settings, 19% included patients
with low incomes, and 12% included patients who were underinsured or uninsured.

Table 1. Number of studies identified by care continuum and level of intervention.

Patient
n (%)

Organization *
n (%)

System
n (%)

Total
N (%)

Screening 6 (22%) 16 (59%) 5 (19%) 27 (63%)

Diagnosis 0 0 4 (100%) 4 (9%)

Access to Treatment 2 (40%) 0 3 (60%) 5 (12%)

Access to Specialists 1 (33%) 1 (33%) 1 (33%) 3 (7%)

Adherence to Treatment 4 (100%) 0 0 4 (9%)

Retention in care 0 0 0 0
* No studies addressing only provider-level interventions were found. Several multicomponent organization-level
interventions included provider-level elements.

Table 2. Types of interventions by care continuum and level of intervention.

Patient (Disease, n) Organization (Disease, n) System (Disease, n)

Screening Decision aid (LC, 3)
Education (LC, 3)

Automated phone reminder (DR, 1)
Screening program (LC, 3)
Patient navigator (LC, 1)
QI with feedback (LC, 1)
Comparison of screening methods
(LC, 4)
Telehealth (D, 6)

Awareness campaign (LC, 1)
Mobile clinic (D, LC, 3)



Int. J. Environ. Res. Public Health 2024, 21, 529 6 of 22

Table 2. Cont.

Patient (Disease, n) Organization (Disease, n) System (Disease, n)

Diagnosis None None

AI interpretation of imaging
(D, 2)
Mobile clinic (D, 1)
Medicaid expansion (LC, 1)

Access to treatment mHealth app (D, 2) None

Multifaceted QI intervention
(LC, 1)
Medicaid
expansion/insurance subsidy
(MS, LC, 2)

Access to specialists Telehealth (MS, 1) Molecular tumor board (LC, 1) Palliative care referrals (LC, 1)

Adherence to treatment

Multicomponent (MS, 2)
Medication administration
route (MS, 1)
Companion presence (LC, 1)

None None

MS = Multiple sclerosis; D = Diabetic retinopathy; LC = Lung cancer.

3.1. Multiple Sclerosis

Five studies with interventions to improve care for people with multiple sclerosis
who are medically underserved at some point along the care continuum were identified
(Table 3). The Supplementary Materials contain an expanded table with details of study de-
signs, available participant demographics, care continuum, level of intervention, outcomes,
and findings.

Table 3. Interventions and main relevant findings for studies involving patients with multiple sclerosis.

Author Brief Intervention Description Main Relevant Findings

Baird, 2020 [21]

Behavioral intervention delivered in two
phases over six weeks per phase. Phase one
focused on sitting less; phase two focused on
moving more.

The intervention was safe and feasible; there was
a small positive change in sedentary behavior.

Cascione, 2018 [22] Injectable versus oral disease-modifying
therapies (DMTs)

At 48 weeks, there was higher adherence among
those taking oral versus injectable DMTs.

Hartung, 2020 [23] Low-income subsidy for Medicare
beneficiaries newly diagnosed with MS

Across demographics, those who received a
low-income subsidy were more likely to initiate
early self-administered DMT than those who did
not have a low-income subsidy.

Kinnett-Hopkins, 2018 [24]

Racially tailored exercise program for black
persons with MS consisting of strength and
aerobic activities, behavioral coaching
materials, and supplemental content based on
social cognitive theory

The intervention was feasible, effective,
and safe; exercise behaviors increased in
inactive participants.

Plow, 2019 [25]
A physical activity intervention versus a
physical activity intervention plus a fatigue
self-management intervention.

Fatigue management improved fatigue and
quality of life at 12 weeks compared with social
support, but not physical activity. Physical
activity improved on quality of life compared
with social support at 12 weeks.

3.1.1. Access to Treatments or Specialists

Two studies included an intervention that increased access to treatment or specialists
among people with MS who are medically underserved. Hartung et al.’s [23] large retro-
spective cohort study (n = 39,661) addressed access to treatment via a cost-sharing subsidy
and found that, across demographic categories, newly diagnosed Medicare beneficiaries
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with reduced cost-sharing via a low-income subsidy were more likely to initiate early
self-administered DMT than those without a subsidy. Plow et al. [25] conducted an RCT
(n = 208) of a patient-level intervention examining changes in physical activity among pa-
tients with multiple sclerosis using telemedicine to provide access to occupational therapists
via structured teleconferences. At 12 weeks, compared to the social support intervention,
the other two interventions improved physical activity. The fatigue self-management and
physical activity intervention also decreased the impact of fatigue. Differences were not
sustained at 24 weeks.

3.1.2. Adherence to Treatment

Three studies included an intervention that addressed adherence to treatment among
a specific group with disparities in access or utilization of multiple sclerosis care. All
were conducted among Black or African American participants. Of these studies, two
smaller (n < 35), single-group, pre–post feasibility studies included an intervention to
affect participants’ physical activity levels [21,24]. The interventions for these studies
included multiple components, such as an exercise program, behavioral coaching, and
education materials. Both interventions were safe and feasible, and increased activity levels
among participants.

The third study involved patient-level interventions that addressed factors that influ-
enced medication choice among patients with multiple sclerosis. Cascione et al. [22] found
higher rates of adherence at 48 weeks among those taking oral versus injectable DMTs;
injection-related issues were the most commonly cited reason for stopping injectable DMTs.

3.2. Diabetic Retinopathy

Twelve studies with an intervention to improve screening for or diagnosis of retinopa-
thy for patients with diabetes were identified (Table 4).

Table 4. Interventions and main relevant findings for studies involving patients with diabetic retinopathy.

Author Brief Intervention Description Main Relevant Findings

Abramoff, 2018 [26]
Trained site staff took images using
nonmydriatic retinal camera and
uploaded to the AI system

The AI system met the prespecified endpoints for
superiority compared to the standard approach

Alam, 2019 [27]
Machine-learning approach to train and
evaluate a model for AI classification
of retinopathies

The study demonstrated that use of the AI model
was feasible.

Al-Aswad, 2021 [28]

Mobile clinic with in-person evaluation;
OCT and nonmydriatic fundus
photography sent to an eye institute for
analysis by ophthalmologist or
optometrist in real time; videoconference
conducted with patient to provide results

A small percent of patients screened positive for diabetic
retinopathy and were referred for follow-up. Diabetic
retinopathy was confirmed in most of those reached, and
additional eye problems were detected in almost half.

Daskivich, 2017 [29]

Fundus photographs taken and uploaded
by trained primary care clinic staff;
off-site optometrist read photos to
determine diabetic retinopathy grade,
follow-up recommendations, and
feedback; electronic results sent to PCP

Increased annual screening rates and reduced wait-time.

Hatef, 2017 [30]

Nonmydriatic fundoscopic camera to
take retinal images at primary care visit,
sent to an eye institute, evaluated, and
returned to PCP. PCP recommended
ophthalmologist follow-up for those with
signs of diabetic retinopathy

Annual exam completion rate increased; a small
percentage of those who had diabetic retinopathy
identified in their scan and were referred to
ophthalmologists completed the referral.
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Table 4. Cont.

Author Brief Intervention Description Main Relevant Findings

Jani, 2017 [31]

Patient’s retinal images taken by trained
staff at a primary care visit and sent to a
retinal specialist for remote review;
specialist classified the level of diabetic
retinopathy, gave recommendations, and
sent results to PCP within 24 h

Post-implementation screening rate increased over
pre-implementation screening rate. Some patients
screened with diabetic retinopathy received a referral;
some did not. Of those referred, the majority completed
their referral visit within study period.

Liu, 2019 [32]
An existing teleophthalmology program
that allows PCP to refer patients with
walk-in scheduling

Patient barriers included unfamiliarity with
teleophthalmology, misconceptions about screening, and
logistical difficulties. Facilitators included PCP
recommendation and convenience factors. PCP barriers
included not knowing when screening was due and
unfamiliarity with teleophthalmology. Facilitators
included ease of referral process and communication
of results.

Mehranbod, 2019 [33]

An automated telephone reminder a
week prior to primary care appointment
for screening in addition to a telephone
reminder by medical assistant within a
week of appointment

Attendance rates for appointments were lower among
African American patients compared with Latino patients.
Adding automated reminders improved attendance and
narrowed the disparity in rates between African American
and Latino patients; rates for both groups remain low.

Ramchandran, 2020 [34]

Patient care technician or nurse took
digital photos of the eye; an
ophthalmologist read images and
uploaded disease and visual acuity
results. Clinicians followed-up with
patient based on reports in the EMR.

Patients rated teleophthalmology as highly as regular care,
perceived high value of teleophthalmology, and were
willing to pay an equivalent copay.

Rowe, 2021 [35]

Medical students provide ophthalmology
screening services to patients under the
supervision of one ophthalmology
attending physician and one
resident ophthalmologist.

The clinic showed significant cost savings for each
screening conducted.

Serrano, 2018 [36]

Nurse took digital eye photos with
dilation if deemed necessary; images
uploaded to a website and reviewed by a
fellowship-trained ophthalmologist at a
university; patient returned for follow-up
appointment with nurse to discuss results

Patients expressed satisfaction with telemedicine and
preferred it to in-person visits; patients who had prior
face-to-face exams were less likely to prefer telemedicine.

Tan, 2021 [37]
OCT obtained by eye doctors in a mobile
van and interpreted remotely by
retinal specialists.

Among patients with diabetes, OCT and clinical exam had
moderate agreement in diagnosing retinopathy.

AI = artificial intelligence; OCT = optical coherence tomography; PCP = primary care practitioner; EMR = electronic
medical record.

3.2.1. Screening

Of the nine studies that focused on interventions to improve screening, six included
teleophthalmology use in primary care, two included mobile clinics, and one included an
automated phone reminder.

All three studies that evaluated changes in screening rates used a pre–post interven-
tion design based on historical cohorts. Increases in screening rates for eligible patients
ranged from 14.8% to 30.2% [29,30,32]. One study found that the intervention also reduced
wait times for screening by 89.2% [29]. Completion rates for referrals among patients who
screened positive for diabetic retinopathy differed (12% versus 60%) between the two stud-
ies reporting these rates [30,31]. Referral completion rates were higher among rural versus
urban patients; both groups consisted entirely or substantially of patients with Medicaid.
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Two studies evaluated patient perceptions of or satisfaction with teleophthalmol-
ogy use in primary care. A small (n = 23) mixed-methods study that compared patients’
experience with teleophthalmology to experiences with a dilated eye exam or no exam
found that patients generally perceived teleophthalmology to have a high value for its
convenience and ability to detect disease, and were willing to pay an equivalent copay,
although cost was a concern [34]. Similarly, a larger (n = 247) observational study using
pre- and post-intervention surveys found that, overall, patients expressed satisfaction with
telemedicine and preferred it to in-person visits, although researchers noted that patients
who had had prior in-person exams were less likely to prefer telemedicine [36].

A final study interviewed patients and PCPs to identify barriers to and facilitators of
the use of a referral, walk-in teleophthalmology program. The primary patient-level barriers
identified were unfamiliarity with teleophthalmology, misconceptions about screening, and
logistical difficulties; facilitators included a PCP recommendation and convenience factors.
Primary PCP-level barriers included not knowing when screening was due for individual
patients, and unfamiliarity with teleophthalmology; facilitators included the ease of the
referral process and communication of results [32].

Two studies evaluated mobile ophthalmology clinics. Of the 6% of screened patients di-
agnosed with retinopathy, researchers reached 48% by phone within 4 months of screening
and confirmed that 71% of patients had completed a follow-up with an ophthalmolo-
gist [28]. The second mobile clinic intervention focused on the access to screening and costs
associated with a medical student-run screening clinic supervised by an ophthalmology
attending and resident [35]. Between October 2013 and February 2020, the mobile clinic
referred 178 patients for advanced ophthalmologic care, including glaucoma, diabetic
retinopathy, and age-related macular degeneration. The free clinic was estimated to have
provided 1271.3 Medicare relative value units for services, an equivalent of $119,263 overall,
or $136 per screening.

The final study evaluated the use of an automated phone reminder combined with
a telephone reminder by a medical assistant for patients scheduled for screening exams
during the week prior to their appointment compared with a medical assistant telephone
reminder alone. Adding automated reminders improved attendance rates and narrowed
the disparity between African American and Latino patients, although rates for both groups
remained low (51.6% and 62.3%, respectively) [33].

3.2.2. Diagnosis

Of the three studies seeking to improve the diagnosis of retinopathy among patients
with diabetes, two involved artificial intelligence (AI) algorithms that evaluated optical
coherence tomography angiography (OCTA) or retinal images compared to a standard
approach. Alam et al.’s [28] study used known images for diabetic retinopathy, sickle-cell
retinopathy, and normal controls to evaluate the feasibility of an AI system to identify dia-
betic retinopathy. The study demonstrated the feasibility of this approach with a diagnostic
performance of 97.84% sensitivity and 96.88% specificity for diagnosing disease in images
with known retinopathy compared with those without disease [28]. Abramoff et al. [26]
conducted a large (n = 900) superiority trial comparing the diagnostic performance of
an AI-based system with the gold standard for diagnosing diabetic retinopathy based
on nonmydriatic retinal images. The study showed that the AI system met pre-specified
endpoints for superiority compared to the standard approach with a sensitivity of 87.2%
and specificity of 90.7%.

The third study was an observational pilot study (n = 118) in which researchers
compared agreement with the remote interpretation of OCT with in-person eye exams
for detecting retinal abnormalities [37]. Eye doctors conducted clinical exams in mobile
vans. Researchers found that, among patients with diabetes, OCT and clinical exam had
moderate agreement in diagnosing retinopathy, with a third of retinopathies detected by
OCT alone, a third by clinical exam alone, and a third with both.
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3.3. Lung Cancer

We found 26 studies with an intervention to improve care along the continuum for
patients with lung cancer (Table 5).

Table 5. Interventions and main relevant findings for studies involving patients with lung cancer.

Author Brief Intervention Description Main Relevant Findings

Bagcivan, 2018 [38] Early palliative care consultation (within
60 days of lung cancer diagnosis)

Early consultations addressed patient and family
concerns not typically addressed in cancer care
visits. Commonly evaluated symptoms were
mood, general pain, and cognitive/mental status.

Beer, 2020 [39] Breathe Easier app with mindfulness-based
cancer recovery content

Primary benefits were convenience and having
credible health information; top concerns included
cost and difficulty of use.

Cardarelli, 2020 [40] Application of Lung-RADS categories
compared with retrospective LDCT results

Fewer additional tests using Lung-RADS
compared with NLST. Among those with
additional testing, the number identified with
cancer was higher using Lung-RADS compared
with NLST.

Cykert, 2019, 2020 [41,42]

Multi-faceted quality improvement
intervention including a real-time warning
system with missed appointments and
deviations from standard timelines, quarterly
clinical performance reports with aggregated
completion of cancer treatments by patient
race, nurse navigator, physician champion,
and staff training on health equity

2019—Among patients in the intervention group,
treatment completion rates did not differ between
Black and White patients. Among patients in the
control groups, Black patients had reduced
treatment completion compared with White
patients. 2020—Black and White patients in the
intervention group had similar receipt of curative
treatments. Black patients in the retrospective
group had lower rates of receiving curative
treatment compared with White patients.

Erkmen, 2021 [43]

Community engagement in churches and
other community settings providing
pamphlets with education and alliances with
community leaders in each setting; CME for
participating providers on screening
program; lung cancer screening performed;
paper and EMR forms for referrals to
screening; SDM using a decision aid;
radiology report provided by chest
radiologist; imaging with LDCT; smoking
cessation with pharmacology aids; 2-year
follow-up by telephone

At 1 year, all people with Lung-RADS categories 3
or 4 adhered to follow-up screening, but only
23.7% of those with negative screens adhered. At
2 years, only 35.4% with positive screens and no
cancer followed up.

Fung, 2018 [44]

A cancer prevention seminar providing
Asian Americans with information about
cancer prevalence and common cancers for
Asian Americans, cancer risk factors and
early warning signs of common cancers,
cancer myths and facts, an overview of the
American Cancer Society cancer screening
guidelines, and actionable ways to reduce
cancer risk.

Seminars developed for Cantonese-speaking
Chinese Americans changed the beliefs and stated
behaviors of Chinese Americans. Both groups had
high knowledge at baseline. Changes in
knowledge, attitudes, and screening intent were
minimal between groups.

Huang, 2021 [45]

A molecular tumor board provided
recommendations to clinicians for specific
therapy and clinical trials based on patient
diagnosis and next-generation sequencing
testing results.

Compared to those with reviews, those without
reviews had poorer survival.
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Table 5. Cont.

Author Brief Intervention Description Main Relevant Findings

Lau, 2021 [46]

A modified version of a web-based decision
aid (shouldiscreen.com) with basic
information about LDCT screening,
education about lung cancer risk factors, and
calculation of personalized lung cancer risk

Use of the decision aid led to small improvements
in knowledge and increased concordance with
current recommendations.

Li, 2020 [47]

AHRQ decision-aid “Is Lung Cancer
Screening Right for Me?” translated in
Chinese and adapted to health literacy and
cultural needs

Participants reported that the adapted decision aid
would facilitate informed decision making for
LDCT screening. Based on reviewing the decision
aid, the majority of patients understood causes and
symptoms of lung cancer and LDCT screening and
associated benefits, harms, and insurance coverage,
although the majority were unable to understand
the content without help.

Liu, 2020 [48] State-level Medicaid expansion

Compared to men in states that did not expand
Medicaid, those in states that did expand Medicaid
had greater increases in 2-year survival and
early-stage diagnosis. Outcomes for women did
not differ among states that did and did not
expand Medicaid.

Loehrer, 2018 [49] State-level Medicaid expansion

Rates of complex surgical care increased relative to
non-expansion states. The probability of
undergoing surgical resection at high-volume
hospitals did not change.

Olazagasti, 2021 [50] NCCN screening criteria

Among patients already diagnosed with lung
cancer, significantly more Hispanic/Latinx
patients did not qualify for screening based on
USPSTF guidelines compared with patients of
other races. Rates of eligibility did not differ
between African Americans and those who were
White, Asian, or other races comparing the NCCN
or USPSTF guidelines.

Otto, 2021 [51] Presence of a companion at a patient care
encounter with a medical oncologist

When a companion was present, oncologists
provided more patient-centered communication
and spent more time with patients. Oncologists
perceived patients to be more active participants
and to have more social support.

Owens, 2020 [52] Breathe Easier app with content for
mindfulness-based cancer recovery

The majority of participants thought the app was
appropriate for African Americans, the
information was well-understood, and that it
would benefit lung cancer survivors to use the app.
Participants were receptive to using the app but
raised concerns of health literacy for others.

Pasquinelli, 2020 [53] PLCOm2012 criteria
Among African American patients, the PLCO
model had higher sensitivity for lung cancer
screening compared with the UPSTSF guidelines.

Percac-Lima, 2018 [54]

Patient navigator support including brief
smoking cessation counselling, reminding
patients of CT screening, helping with
translations, insurance issues, transportation
concerns, other system barriers, and
follow-up with patients about results from
shared decision-making appointments with a
primary care provider

The proportion of patients receiving CT screening
via chest or lung CT was higher among those
receiving the patient navigator compared with
those receiving usual care.
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Table 5. Cont.

Author Brief Intervention Description Main Relevant Findings

Prosper, 2021 [55] Use of LDCT to screen for lung cancer among
at risk individuals

Among a synthesized sample of Black individuals,
LDCT screening had a greater relative reduction in
lung cancer mortality.

Raghavan, 2020 [56]

Mobile screening unit using a 35-foot coach
with waiting area, portable LDCT scanner,
high-speed wireless internet, and portable
electronic tablet with smoking cessation
education. Electronic images were sent for
central review to an expert panel.

Screening identified 601 pulmonary nodules,
including 267 participants with Lung-RADS 1,
183 participants with Lung-RADS 2,
62 participants with Lung-RADS 3, and
38 participants with Lung-RADS 4 lesions.
Among those screened, 12 had lung cancer.

Randhawa, 2018 [57]

Free community LDCT screening program;
tumor board review of Lung-RADS 3 or
4 findings and results sent to ordering
physician by mail or via electronic records.
Phone call to patients with results, and
certified mail if needed

Screening identified 18.3%, 68.6%, 9.5%, and 3.6%
of participants as Lung-RADS 1, 2, 3, and 4,
respectively. Among physicians surveyed, 15%
had never referred a patient. Barriers to referral
included time constraints and
precertification requirements.

Sender, 2019 [58]

Paper reminder placed in the chart for the
provider to prompt screening prior to visit
and providers received update when patients
missed screenings.

After 6 months, screening rates improved
compared with prior to the intervention.

Sferra, 2021 [59]
Option Grids brief information sheet to guide
physician–patient encounters to discuss lung
cancer screening options.

Patients randomized to Option Grids had lower
decision regret and higher knowledge regarding
next steps for positive screens and potential need
for invasive procedures..

Springer, 2018 [60]

Campaign to increase lung cancer screening
in rural Michigan using GoogleAds, gas
station and convenience store flyers, and
radio public service announcements.

Evidence did not show differences in screening
rates between patients with more than and less
than a 30-year smoking history.

Thurlapati, 2021 [61]

2018 NCCN Lung Cancer Screening
Guidelines revised using an individualized
risk-based Tammemagi Calculator to
determine who should be screened for
lung cancer

One-third of patients diagnosed with lung cancer
did not meet the 2103 screening guidelines. Using
the revised NCCN guidelines, 12.5% who were
ineligible for screening would have been qualified
for LDCT; however, 87.5% of those patients with
lung cancer who were missed would still not have
met screening criteria. Among those who did not
meet screening guidelines, 50% were African
American.

Townsend, 2021 [62]
LDCT screening program in a rural hospital
setting following referral patterns in the 2013
USPSTF guidelines

Lung cancer was detected in 1.4% of screens over
8 years.

Williams, Looney, 2021 [63]

Four 90 min sessions provided by trained
CHWs to educate community members
about lung cancer screening and attitudes
towards lung cancer.

Knowledge, perceived benefits of lung cancer
screening, and self-efficacy increased and
perceived barriers decreased among participants.

Williams, Shelton 2021 [64]

Trained CHW delivered a 90 min session
with educational content including an
overview of cancer screenings and risk,
severity, benefits, and barriers to lung cancer
screening and prevention.

The intervention helped reach more patients and
educated them about cancer screenings.
Participants improved on some, but not all,
knowledge, benefit, and stigma measures.

Lung-RADS = Lung Imaging Reporting and Data Systems; NLST = National Lung Screening Trial; RCT = random-
ized controlled trial; LDCT = low-dose computed tomography; AHRQ = Agency for Healthcare Research and
Quality; USPSTF = United States Preventive Services Task Force; NCCN = National Comprehensive Care Network;
CME = continuing medical education; SDM = shared decision-making; EMR = electronic medical record.
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3.3.1. Screening

Of the 18 studies that included interventions or programs focused on screening for
lung cancer, four were observational studies of low-dose computed tomography (LDCT)
screening programs [42,56,57,62].

Three non-mobile LDCT programs were feasible to implement and screened between
169 to 7807 patients. However, Erkmen et al. [42] noted challenges with ongoing screening;
after 1 year, only 23.7% of those with negative screenings had followed up; at 2 years,
35.4% of those with positive screenings but no cancer had followed up. Randhawa et al.
(2018) noted that physicians reported time constraints and precertification requirements as
barriers to referral to the LDCT program.

Five studies included comparisons of screening methods or criteria. In a secondary
data analysis of the original National Lung Screening Trial (NLST) data using a synthesized
sample with a higher proportion of Black individuals than the original sample [55], com-
pared with chest X-ray, LDCT screening had a greater reduction in lung cancer mortality
among Black patients compared with the original NLST results. A retrospective cohort
study (n = 774) comparing the use of NLST criteria plus Lung Imaging Reporting and
Data Systems (Lung-RADS) categories with NLST baseline rates on subsequent testing
and cancer diagnosis found that the use of Lung-RADS led to 13.3% fewer additional tests
compared with NLST alone [40]. Using Lung-RADS categories increased the percentage of
patients diagnosed with cancer among those patients who had additional testing by five
times compared with diagnosis rates among the original NLST population who had had
additional testing.

Two large observational retrospective studies (n = 530 and n = 980) compared the use
of National Comprehensive Care Network (NCCN) screening criteria with 2013 United
States Preventive Services Task Force (USPSTF) screening guidelines on screening eligibility
rates. Both studies retrospectively evaluated the screening criteria among patients with
known lung cancer to determine whether patients would have met screening criteria before
diagnosis. Olazagasti et al. [50] found that significantly more Hispanic/Latinx patients did
not qualify for screening based on USPSTF guidelines; eligibility rates did not differ between
African Americans and those who were White, Asian, or other races when comparing the
two guidelines. Thurlapati et al. [61] found that one-third of patients with lung cancer
did not meet the 2013 USPSTF guidelines, and, of those, only 12.5% would have been
eligible for screening based on revised NCCN guidelines using an individual risk-based
calculator. Among those who would not have met eligibility criteria, 50% were African
American. Another large retrospective cohort study (n = 883) evaluated the sensitivity of
the PLCOm2012 model versus USPTSF guidelines for lung cancer screening. It found that,
among African American patients, the PLCOm2012 model had greater sensitivity for lung
cancer screening [53].

Three studies evaluated screening decision aid use on knowledge, decisional conflict,
decision regret, and acceptability, among other outcomes. In a moderate-sized (n = 74)
pre–post use evaluation, researchers found that the use of shouldiscreen.com led to small
improvements in knowledge and increased concordance with recommendations [46]. In
a large (n = 237) RCT comparing shouldiscreen.com with Option Grids, another decision
aid, researchers found that patients using Option Grids had less decision regret and greater
knowledge regarding next steps for positive screenings and the potential need for invasive
procedures (p = 0.0198 and p = 0.02, respectively) [59]. Finally, in an evaluation of an adapted
Agency for Healthcare Research and Quality (AHRQ) lung cancer screening decision aid,
“Is Lung Cancer Screening Right for Me?” (n = 50), researchers found, among older Chinese
Americans, that, although participants had good knowledge after using the aid, 66.7% were
unable to understand the content without help [47].

Three studies evaluated patient education interventions. Education delivery differed
slightly among two studies evaluating the same program in different locations (one ed-
ucation session versus four sessions). Both programs showed some improvements in
knowledge about lung cancer screening guidelines among participants [63,64]. The third
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study compared two education seminars and found that seminars developed for Cantonese-
speaking Chinese Americans had an impact on the beliefs and stated behaviors of Chinese
Americans, although, at baseline, more than two-thirds of participants were aware that
screening tests for lung cancer were available. Both groups had high knowledge about
cancer prevention at baseline. Changes in knowledge, attitudes, and screening intent were
minimal between the groups [44].

One large RCT (n = 1200) that included patients with low incomes found the proportion
of patients who received screening via a CT scan among patients randomized to a patient
navigator was higher compared with those who received usual care [54].

The final two studies focusing on screening included a quality improvement (QI)
project and a lung cancer screening awareness campaign. In a large QI project (n = 544)
using a weekly report of eligible patients, a paper reminder to physicians, and provider
notifications for missed screenings, screening rates among rural patients increased to
85% of eligible patients compared to 68% prior to the intervention [58]. A lung cancer
screening awareness campaign in rural Michigan was unable to show differences in lung
cancer screening rates between patients with more than and less than a 30-year smoking
history [60].

3.3.2. Access to Specialists or Treatment

Two studies included an intervention to provide access to specialist care, while four
addressed access to treatment. A large (n = 956) observational case–control study evaluated
the use of a molecular tumor board on overall survival [45]. Compared to those with
reviews, those without reviews had poorer survival (HR = 8.61; 95% CI: 3.83, 19.31). A
qualitative analysis of chart notes from an RCT explored the benefits of early outpatient
palliative care consultation for people with newly diagnosed advanced cancer [38]. Early
consultations (within 60 days) addressed patient and family concerns that may not have
been addressed in typical cancer care visits.

Two studies of interventions to improve access to care included qualitative studies
of the same mHealth app. A small (n = 19) qualitative analysis of barriers and facilitators
of Breathe Easier, an mHealth app with content for mindfulness-based cancer recovery,
found that the primary benefits were convenience and credible information, while the
top concerns included cost and difficulty of use [39]. Another small study (n = 12) that
assessed the cultural acceptability of the Breathe Easier app among African American
patients and families found that the app was well-understood and would benefit survivors,
but participants raised concerns about health literacy problems [52].

The final two studies of interventions to improve access to care included a multifaceted
QI intervention, and state-wide insurance expansion. A large (n = 360) pragmatic trial
using retrospective controls evaluated a system-based intervention to reduce disparities in
treatment among patients with lung cancer. It found that Black and White patients in the
intervention group had a similar receipt of curative treatment, whereas Black patients in the
retrospective group had lower rates of receipt of curative treatment compared with White
patients [64]. A large (n = 67,987) quasi-experimental study that evaluated the impact of
state-level Medicaid expansion on the utilization of high-volume hospitals among patients
with cancer found that, while rates of complex surgical care increased by 14% relative
to non-expansion states, the probability of undergoing surgical resection at high-volume
hospitals did not change [49].

3.3.3. Diagnosis

Another large (n = 101,227) retrospective study looked at the effect of state-level
Medicaid expansion on early-stage cancer diagnosis and 2-year survival compared with
non-expansion states [48]. Researchers found that outcomes did not differ for women in
states that did and did not expand Medicaid. Among men, compared with those in states
that did not expand Medicaid, those in expansion states had greater increases in 2-year
survival and early-stage diagnosis.
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3.3.4. Patient Adherence to Treatment

A secondary data analysis of a large (n = 137) RCT evaluating the effects of having
a companion present during care conversations with oncologists found that, when a
companion was present, oncologists provided more patient-centered communication and
spent more time with patients [51]. Oncologists also perceived patients to be more active
participants and to have more social support compared with when a companion was
not present.

4. Discussion

Although our search yielded a fair number of studies across the clinical conditions,
in general, we found limited interventions focused on SDOH-based root causes of dis-
parities, such as the conditions in which people live, compositions of social networks,
structural and institutional racism, and the nature of social relations. Most SDOH-based
examples were in lung cancer care. To broadly identify any interventions with the pub-
lished evidence, the search was agnostic to the level of intervention and included social,
technical, or combined interventions. Among the studies identified, levels of interven-
tion were characterized as patient-, provider-, organization-, or system-level; no studies
solely addressing provider-level interventions were found. Several studies characterized
as organization-level interventions were multicomponent and included provider-level
elements. The design of complex interventions may include multi-level elements, allowing
for interactions among elements. For example, an intervention with provider education
components and organization-wide system change may offer more benefit as the two com-
ponents reinforce each other. Below, we discuss the themes that emerged in interventions
to address SDOH across the interventions, followed by the remaining gaps.

4.1. Addressing Geographic Barriers to Care

Among rural patients, geographical context is often a barrier to care; therefore, inter-
ventions to improve access to specialists and integrated care could help improve outcomes.
Integrated care centers have been shown to improve survival outcomes among patients
with lung cancer, potentially because of improved access to newer therapies [65]. It is
possible that this is influencing the successful outcomes of the study of a molecular tumor
board in Kentucky [45].

Studies also addressed geographical barriers via telemedicine. Several studies de-
ployed teleophthalmology in primary care practices to improve diabetic retinopathy screen-
ing, in rural areas and nonrural areas. Disparities in broadband access among rural areas
may decrease the generalizability of such interventions. This may not be an issue in using
teleophthalmology deployed at primary care sites.

In some instances of home-based interventions, telephone-delivered interventions
may provide an alternative to telemedicine that circumvents limited broadband access
issues. Plow et al. [25] showed partial support for their intervention using teleconferences
with occupational therapists and tailored phone calls to increase physical activity and
reduce fatigue. Notably, however, improvements were not sustained at follow-up.

4.2. Improving Health Literacy

Health literacy is an SDOH that may contribute to outcome disparities. High health
literacy can help people understand health information to make well-informed decisions.
People with low health literacy may have difficulty decoding screening guidelines to
ascertain their personal risk for disease and potential benefit from screening. We identified
studies that could be considered to impact health literacy by increasing knowledge of
screening. In their evaluation of a web-based decision aid for lung cancer patients culturally
adapted for use with African Americans, Lau et al. [46] found low concordance between a
preference for screening and guideline recommendations among those who used the aid.
The authors suggest that this may be related to the challenges of interpreting the harms
and benefits of screening. This finding may reflect the limited impact of the decision aid on
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improving health literacy. In the United States, people from different cultural backgrounds
and who do not speak English as a first language experience some of the greatest health
literacy disparities [66]. In the only study we found of an adapted decision aid for use
among groups with cultural and language barriers, authors noted that most participants
still reported needing help to understand the content [47].

4.3. Improving Social Cohesion

Another SDOH that may be relevant to reducing disparities and which has been
shown to decrease mortality is social cohesion, an indicator of the strength of relationships
among community members [67]. Although no studies were designed with social interven-
tions intended to improve health, some included components that address social cohesion.
Otto et al.’s [51] study found that oncologists perceived Black patients with lung cancer
to have greater social support and be more active participants when a companion was
present. No conclusions could be made about whether these perceptions changed commu-
nication patterns; however, when a companion was present, oncologists provided more
patient-centered communication and spent more time with patients. Erkmen et al.’s [43]
community-engaged screening program attempted to leverage social networks to spread
health behavior, identify people who would benefit from screening, and encourage lung
cancer screening. The study engaged 505 people in screening but did not improve follow-up
adherence to annual screenings for those who would have benefited from them.

4.4. Decreasing Discrimination

Individual and structural discrimination may contribute to disparities in outcomes
among people who identify as BIPOC. Interventions addressing unintentional individual
bias may help improve outcomes, although evidence is limited. An intervention to enhance
racial equity in cancer treatment, including explicitly aggregating treatment completion
rates by race, reduced disparities in outcomes, producing similar treatment completion
rates among Black and White patients [41,42]. The intervention also included the use of
nurse navigators, which has a documented effectiveness at improving care among patients
with other cancers [68].

The potential bias in screening guidelines is unclear. Such bias may be associated with
structural discrimination which are processes or conditions that limit the opportunities,
resources, and well-being of specific groups on a large scale such as at the community,
state, or national level [69]. The appropriate identification of who should be screened
for lung cancer is important to identify cancer at early stages while minimizing over-
testing and the burden and stress of false-positive results. False-positive tests can lead
to invasive procedures and an associated risk of harm. African American patients have
been historically underrepresented in trials determining the cancer risk factors upon which
screening guidelines are based. The lack of representation in these trials could inadvertently
lead to bias in screening guidelines.

We found several studies that compared screening methods to produce a better lung
cancer risk determination among people who identify as BIPOC [50,53,61]. Alternative
risk prediction models may more accurately identify Black or African American patients at
increased risk for lung cancer [53,61].

4.5. Affordability of Care

Affordability of care is an important social factor in access and treatment that is neces-
sary but not sufficient to improve outcomes. Three studies evaluated the effect of Medicaid
or insurance expansion on outcomes with mixed results. While cost sharing effectively in-
creased the likelihood of initiating early self-administered DMTs [23], Medicaid expansion
only had a differential effect by sex on 2-year survival and early-stage diagnosis [48] and
did not change the probability of surgical resection for lung cancer care [49]. These mixed
findings may reflect that cost is only one aspect in the complex interplay of factors affecting
care accessibility. Patients may prefer to continue existing care relationships, prefer the
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convenience of local services, lack awareness of the availability of other services, or be
unable to travel greater distances for care at high-volume hospitals.

4.6. Remaining Gaps

The relative paucity of studies identified in this review evaluating interventions
addressing social needs to improve care among medically underserved patients with
multiple sclerosis, diabetic retinopathy, and lung cancer may be a reflection of the current
general lack of health equity interventions. Figueroa et al. [70] found that, despite similar
social needs screening rates, rural, critical access, and safety-net hospitals all reported fewer
community partnerships to address SDOH. Rural and critical access hospitals reported
fewer programs or interventions to address SDOH. While there is acknowledgement among
healthcare leaders about the foundational nature of health equity to improve outcomes, the
field has not yet progressed towards developing, testing, and implementing interventions
to improve equity. Although 65% of community health needs assessments performed by
urban hospitals required to retain tax-exempt status included at least one health equity
term, only 9% included an explicit health equity activity [71].

Social risk screening is emerging as a low-effort first step to identify people who would
benefit from referral to social services [72,73]. Many programs report on the identification
of needs, but there is mixed reporting on patient uptake of services [74]. Currently, only
about a third of those who receive referrals to a community-based organization end up
receiving assistance [73]. Research is needed to better understand why patients do not
receive the needed social services [75]. One reason may be related to community-based or-
ganization capacity issues, which vary depending on the type of assistance and geographic
location [73].

An important ongoing challenge identified across conditions is the continued engage-
ment in screening or follow-up care for patients who remain at high risk for developing or
experiencing complications of disease. Although not discussed in most studies, a few that
reported an improvement in screening rates noted challenges in follow-up care [28,31,43].
Perhaps one basic strategy for retaining patients in ongoing screening via teleophthalmol-
ogy comes from Serrano et al. [36], who suggested that doctors avoid setting unrealistic
expectations for teleophthalmology when offering it to patients, because they found that
satisfaction with the service was influenced by expectations and experiences of disconfir-
mation. Social factors that prevent initial engagement in screening, such as the ability to get
to appointments, cost of co-pays, inability to take time off work, lack of childcare, or lack of
local services, all likely impact retention in care. Patients may be able to overcome these
barriers on a limited basis for an initial screening but lack resources for continued follow-up.

4.7. Strengths and Limitations of the Literature Included

Because the search was broad and included a wide range of designs, the body of
literature reviewed is heterogeneous and provides an overview of the evidence across the
conditions that can be difficult to draw conclusions from. The small number of articles
identified for multiple sclerosis limits the ability to draw meaningful conclusions about
this research, and the points in the care continuum of focus for multiple sclerosis were
very different from those for diabetic retinopathy or lung cancer, which focused on early
identification and screening. The number of well-designed studies and similar outcomes
among the diabetic retinopathy literature on the use of teleophthalmology in primary care
increases confidence in the ability of this intervention to improve screening.

The results of this review should be considered in the context of a few key factors.
The search strategy included the clinical conditions as a required element. The body
of literature addressing disparities in outcomes across populations of people who are
medically underserved may be agnostic to clinical condition or may have been tested
among patients with other clinical conditions. Likewise, methods to address disparities
may not have a clear intervention. For example, research shows that racial concordance
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among patients and providers significantly increases the likelihood of seeking preventive
care and care for ongoing medical problems [76].

Further, while search terms for populations who are medically underserved were
deliberately included in this research, studies were included that were not exclusively
focused on a group that is medically underserved if the study included at least 20% of
people who were part of a disproportionately affected group. Interventions evaluated
in these studies were, therefore, less likely to specifically address social or geographical
context—key risk factors for disparities.

4.8. Strengths and Limitations of the Present Review

This study’s use of a rapid review format enabled the quick evaluation of the evidence
while adhering to methodological requisites to minimize bias. Title and abstract screening
were limited to a single reviewer; however, a second reviewer randomly evaluated a small
sample of articles for agreement. Similarly, to facilitate data extraction, after two reviewers
extracted data from almost 40% of articles, the approach switched to a single reviewer with
the validation of select elements by another reviewer.

Several limitations of this review should be considered. We used a 5-year cutoff,
which may have excluded relevant older articles. The focus was on multiple broad search
terms to avoid limiting findings to a narrow list of interventions, but this may have
excluded keywords or MESH terms for specific interventions that authors used to tag
relevant studies. In addition, points in the care continuum are constructs that are difficult to
account for in a search strategy. Alternative ways to describe or define the constructs could
have yielded more results. Because of differences between healthcare systems limiting
the generalizability of international studies, this search focused solely on United States-
based studies.

4.9. Future Research and Conclusions

The findings of this review point to a few potential avenues for future research to
address disparities in care. There was very little evidence of interventions to improve
care among people from ethnic and racial minorities, or communities that are undeserved
with limited access to multiple sclerosis care. There is a need to test existing evidence-
based strategies among these groups to evaluate reductions in disparities. Importantly,
despite successful strategies to improve screening for diabetic retinopathy and lung cancer,
notable gaps exist in ongoing screening and follow-up care for some patients. Identifying
interventions to retain patients who continue to be or are at increasing levels of risk in
screening regimens and care is critical to reducing disparities in outcomes. Finally, this
review did not identify studies focused on workforce interventions to improve access to care,
possibly because workforce interventions are not specialty- or condition-specific. Existing
workforce interventions such as the ECHO model®, that trains primary care doctors or
other healthcare workers to take on pre-screening or other efforts to extend the referral
work, or the virtual hub and spoke model where specialists provide virtual consults with
PCPs and other generalists, offer viable alternatives to address these shortages of specialists.
Future research could focus on interventions affecting the makeup and distribution of the
healthcare workforce to explore ways to influence outcomes across the care continuum.

Disparities in health outcomes are well-documented among patients with a range
of clinical conditions, not just multiple sclerosis, diabetic retinopathy, and lung cancer.
The causes of the disparities are complicated, and likely include complex, multifactorial
issues at the patient, provider, organization, and system levels. Given this complex causal
structure, it seems doubtful that simple, single-level solutions will be successful in resolving
disparities; therefore, multilevel solutions may be required. However, health equity is a
critically important goal to improve the well-being of all people, and, ultimately, is worth
the difficult work required to achieve it. The time has come to move beyond studies
documenting the existence of disparities into the hard work of addressing them and
building evidence around effective practices and policies.



Int. J. Environ. Res. Public Health 2024, 21, 529 19 of 22

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph21050529/s1, Table S1: Search concepts with MESH terms
and keywords; Table S2: Study Designs, Participants, Care Continuum, Level of Intervention, Inter-
ventions, Outcomes, and Findings.

Author Contributions: Conceptualization, K.J., M.K. and S.M.; methodology, S.M.; formal analysis,
S.M., E.S., D.W.-P., M.A., C.N. and M.K.; data curation, S.M., E.S., D.W.-P., M.A., C.N., M.K. and K.J.;
writing—original draft preparation, S.M., M.K., K.J., D.W.-P., C.N., M.A. and E.S.; writing—review
and editing, S.M., M.K. and K.J.; project administration, M.K., S.M., C.N. and K.J.; funding acquisition,
K.J. and M.K. All authors have read and agreed to the published version of the manuscript.

Funding: This work was supported by Genentech, Inc.

Data Availability Statement: The original contributions presented in the study are included in the
article/Supplementary Materials, further inquiries can be directed to the corresponding authors.

Conflicts of Interest: Kimberly Jinnett was an employee of Genentech, a Roche company, at the time
of writing this manuscript and owned stock in the company. The remaining authors declare that the
research was conducted in the absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References
1. Srinivasan, S.; Williams, S.D. Transitioning from health disparities to a health equity research agenda: The time is now. Public

Health Rep. 2014, 129 (Suppl. S2), 71–76. [CrossRef]
2. Yao, Q.; Li, X.; Luo, F.; Yang, L.; Liu, C.; Sun, J. The historical roots and seminal research on health equity: A referenced publication

year spectroscopy (RPYS) analysis. Int. J. Equity Health 2019, 18, 152. [CrossRef]
3. Braveman, P.; Egerter, S.; Williams, D.R. The Social Determinants of Health: Coming of Age. Annu. Rev. Public Health 2011, 32,

381–398. [CrossRef]
4. Ndugga, N.; Aritga, S. Disparities in Health and Health Care: 5 Key Questions and Answers [Issue Brief]. 11 May 2021. Available

online: https://www.kff.org/racial-equity-and-health-policy/issue-brief/disparities-in-health-and-health-care-5-key-question-
and-answers/#:~:text=Research%20further%20finds%20that%20health,losses%20due%20to%20premature%20deaths (accessed
on 23 June 2022).

5. U.S. Department of Health and Human Services—Office of Disease Prevention and Health Promotion. Social Determinants of
Health. Social Determinants of Health—Healthy People 2030. Available online: https://health.gov/healthypeople/priority-
areas/social-determinants-health (accessed on 30 June 2022).

6. Partnership to Fight Chronic Disease. Fighting Chronic Disease: The Case for Enhancing the Congressional Budget Analysis
Process. [Fact Sheet]. Available online: https://www.fightchronicdisease.org/sites/default/files/docs/PFCD_ChronDisease_
FactSheet3Final.pdf (accessed on 23 June 2022).

7. Bernell, S.; Howard, S.W. Use Your Words Carefully: What Is a Chronic Disease? Front. Public Health 2016, 4, 159. [CrossRef]
8. Centers for Disease Control and Prevention. About Chronic Diseases. 2021. Available online: https://www.cdc.gov/chronicdisease/

about/index.htm (accessed on 23 June 2022).
9. Simacek, K.F.; Ko, J.J.; Moreton, D.; Varga, S.; Johnson, K.; Katic, B.J. The impact of disease-modifying therapy access barriers on

people with multiple sclerosis: Mixed-methods study. J. Med. Internet Res. 2018, 20, e11168. [CrossRef]
10. American Lung Association. State of Lung Cancer: Racial and Ethnic Disparities. 2021. Available online: https://www.lung.org/

research/state-of-lung-cancer/racial-and-ethnic-disparities (accessed on 23 June 2022).
11. Fritz, J.M.; Childs, J.D.; Wainner, R.S.; Flynn, T.W. Primary care referral of patients with low back pain to physical therapy: Impact

on future health care utilization and costs. Spine 2012, 37, 2114–2121. [CrossRef]
12. Skivington, K.; Matthews, L.; Simpson, S.A.; Craig, P.; Baird, J.; Blazeby, J.M.; Boyd, K.A.; Craig, N.; French, D.P.; McIntosh, E.;

et al. A new framework for developing and evaluating complex interventions: Update of Medical Research Council guidance.
BMJ 2021, 374, n2061. [CrossRef]

13. Jinnett, K.; Kilany, M.; Mossburg, S.; Nguyen, C. Equity and Access to Specialty Care Series of Infographics: Ophthalmology,
Neurology and Lung Cancer Specialists (October 19, 2023). Available online: https://papers.ssrn.com/sol3/papers.cfm?abstract_
id=4607300 (accessed on 1 November 2023).

14. Virginia Commonwealth University. Rapid Review Protocol. 2021. Available online: https://guides.library.vcu.edu/rapidreview
(accessed on 27 February 2024).

15. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef]

16. Davies, K.S. Formulating the evidence based practice question: A review of the frameworks. Evid. Based Libr. Inf. Pract. 2011, 6,
75–80. [CrossRef]

https://www.mdpi.com/article/10.3390/ijerph21050529/s1
https://www.mdpi.com/article/10.3390/ijerph21050529/s1
https://doi.org/10.1177/00333549141291S213
https://doi.org/10.1186/s12939-019-1058-3
https://doi.org/10.1146/annurev-publhealth-031210-101218
https://www.kff.org/racial-equity-and-health-policy/issue-brief/disparities-in-health-and-health-care-5-key-question-and-answers/#:~:text=Research%20further%20finds%20that%20health,losses%20due%20to%20premature%20deaths
https://www.kff.org/racial-equity-and-health-policy/issue-brief/disparities-in-health-and-health-care-5-key-question-and-answers/#:~:text=Research%20further%20finds%20that%20health,losses%20due%20to%20premature%20deaths
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://health.gov/healthypeople/priority-areas/social-determinants-health
https://www.fightchronicdisease.org/sites/default/files/docs/PFCD_ChronDisease_FactSheet3Final.pdf
https://www.fightchronicdisease.org/sites/default/files/docs/PFCD_ChronDisease_FactSheet3Final.pdf
https://doi.org/10.3389/fpubh.2016.00159
https://www.cdc.gov/chronicdisease/about/index.htm
https://www.cdc.gov/chronicdisease/about/index.htm
https://doi.org/10.2196/11168
https://www.lung.org/research/state-of-lung-cancer/racial-and-ethnic-disparities
https://www.lung.org/research/state-of-lung-cancer/racial-and-ethnic-disparities
https://doi.org/10.1097/BRS.0b013e31825d32f5
https://doi.org/10.1136/bmj.n2061
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4607300
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4607300
https://guides.library.vcu.edu/rapidreview
https://doi.org/10.1136/bmj.n71
https://doi.org/10.18438/B8WS5N


Int. J. Environ. Res. Public Health 2024, 21, 529 20 of 22

17. Agency for Healthcare Research and Quality. 2021 National Healthcare Quality and Disparities Report Introduction and Methods.
AHRQ Publication No.21(22)-0054-EF. 2022. Available online: https://www.ahrq.gov/research/findings/nhqrdr/nhqdr21/
index.html (accessed on 23 June 2022).

18. Hoffmann, T.C.; Glasziou, P.P.; Boutron, I.; Milne, R.; Perera, R.; Moher, D.; Altman, D.G.; Barbour, V.; Macdonald, H.; Johnston,
M.; et al. Better reporting of interventions: Template for intervention description and replication (TIDieR) checklist and guide.
BMJ 2014, 348, g1687. [CrossRef]

19. National Health, Lung, and Blood Institute. Study Quality Assessment Tools. 2021. Available online: https://www.nhlbi.nih.
gov/health-topics/study-quality-assessment-tools (accessed on 27 February 2024).

20. JBI. Critical Appraisal Tools. Available online: https://jbi.global/critical-appraisal-tools (accessed on 27 February 2024).
21. Baird, J.F.; Sasaki, J.E.; Sandroff, B.M.; Cutter, G.R.; Motl, R.W. Feasibility of “Sit Less, Move More”: An intervention for reducing

sedentary behavior among African Americans with MS. Mult. Scler. J. Exp. Transl. Clin. 2020, 6, 2055217320932341. [CrossRef]
[PubMed]

22. Cascione, M.; Tenenbaum, N.; Wendt, J.; Meng, X.; Schofield, L.; Cree, B.A.C. Treatment retention on fingolimod compared with
injectable multiple sclerosis therapies in African-American patients: A subgroup analysis of a randomized Phase 4 study. Mult.
Scler. Relat. Disord. 2018, 25, 50–56. [CrossRef] [PubMed]

23. Hartung, D.M.; Johnston, K.A.; McGregor, J.C.; Bourdette, D.N. The effect of out-of-pocket costs on initiation of disease-modifying
therapies among Medicare beneficiaries with multiple sclerosis. Mult. Scler. Relat. Disord. 2020, 46, 102554. [CrossRef] [PubMed]

24. Kinnett-Hopkins, D.; Motl, R. Results of a feasibility study of a patient informed, racially tailored home-based exercise program
for Black persons with multiple sclerosis. Contemp. Clin. Trials 2018, 75, 1–8. [CrossRef] [PubMed]

25. Plow, M.; Finlayson, M.; Liu, J.; Motl, R.W.; Bethoux, F.; Sattar, A. Randomized controlled trial of a telephone-delivered physical
activity and fatigue self-management interventions in adults with multiple sclerosis. Arch. Phys. Med. Rehabil. 2019, 100, 2006–2014.
[CrossRef]

26. Abramoff, M.D.; Lavin, P.T.; Birch, M.; Shah, N.; Folk, J.C. Pivotal trial of an autonomous AI-based diagnostic system for detection
of diabetic retinopathy in primary care offices. NPJ Digit. Med. 2018, 1, 8. [CrossRef]

27. Alam, M.; Le, D.; Lim, J.I.; Chan, R.V.P.; Yao, X.C. Supervised machine learning based multi-task artificial intelligence classification
of retinopathies. J. Clin. Med. 2019, 8, 15. Available online: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6617139/ (accessed
on 27 February 2024). [PubMed]

28. Al-Aswad, L.A.; Elgin, C.Y.; Patel, V.; Popplewell, D.; Gopal, K.; Gong, D.; Thomas, Z.; Joiner, D.B.; Chu, C.-K.; Walters, S.; et al.
Real-time mobile teleophthalmology for the detection of eye disease in minorities and low socioeconomics at-risk populations.
Asia Pac. J. Ophthalmol. 2021, 10, 461–472. [CrossRef]

29. Daskivich, L.P.; Vasquez, C.; Martinez, C., Jr.; Tseng, C.H.; Mangione, C.M. Implementation and evaluation of a large-scale
teleretinal diabetic retinopathy screening program in the Los Angeles County Department of Health Services. JAMA Intern. Med.
2017, 177, 642–649. [CrossRef]

30. Hatef, E.; Alexander, M.; Vanderver, B.G.; Fagan, P.; Albert, M. Assessment of annual diabetic eye examination using telemedicine
technology among underserved patients in primary care setting. Middle East Afr. J. Ophthalmol. 2017, 24, 207–212. [CrossRef]

31. Jani, P.D.; Forbes, L.; Choudhury, A.; Preisser, J.S.; Viera, A.J.; Garg, S. Evaluation of diabetic retinal screening and factors for
ophthalmology referral in a telemedicine network. JAMA Ophthalmol. 2017, 135, 706–714. [CrossRef]

32. Liu, Y.; Zupan, N.J.; Swearingen, R.; Jacobson, N.; Carlson, J.N.; Mahoney, J.E.; Klein, R.; Bjelland, T.D.; Smith, M.A. Identification
of barriers, facilitators and system-based implementation strategies to increase teleophthalmology use for diabetic eye screening
in a rural US primary care clinic: A qualitative study. BMJ Open 2019, 9, e022594. [CrossRef]

33. Mehranbod, C.; Genter, P.; Serpas, L.; Macias, J.; Campa, D.; Bermon, D.; Ipp, E. Automated reminders improve retinal screening
rates in low income, minority patients with diabetes and correct the African American disparity. J. Med. Syst. 2019, 44, 7. [CrossRef]

34. Ramchandran, R.S.; Yilmaz, S.; Greaux, E.; Dozier, A. Patient perceived value of teleophthalmology in an urban, low income US
population with diabetes. PLoS ONE 2020, 15, e0225300. [CrossRef] [PubMed]

35. Rowe, L.W.; Scheive, M.; Tso, H.L.; Wuster, P.; Kalafatis, N.E.; Camp, D.; Thau, A.; Yung, C.W.R. A seven-year analysis of the role
and impact of a free community eye clinic. BMC Med. Educ. 2021, 21, 596. [CrossRef]

36. Serrano, C.I.; Shah, V.; Abramoff, M.D. Use of expectation disconfirmation theory to test patient satisfaction with asynchronous
telemedicine for diabetic retinopathy detection. Int. J. Telemed. Appl. 2018, 2018, 7015272. [CrossRef]

37. Tan, O.; Chen, A.; Li, Y.; Bailey, S.; Hwang, T.S.; Lauer, A.K.; Chiang, M.F.; Huang, D. Prospective evaluation of optical coherence
tomography for disease detection in the Casey Mobile Eye Clinic. Exp. Biol. Med. 2021, 246, 2214–2221. [CrossRef]

38. Bagcivan, G.; Dionne-Odom, J.N.; Frost, J.; Plunkett, M.; Stephens, L.A.; Bishop, P.; Taylor, R.A.; Li, Z.; Tucker, R.; Bakitas, M.
What happens during early outpatient palliative care consultations for persons with newly diagnosed advanced cancer? A
qualitative analysis of provider documentation. Palliat. Med. 2018, 32, 59–68. [CrossRef]

39. Beer, J.M.; Smith, K.N.; Kennedy, T.; Mois, G.; Acena, D.; Gallerani, D.G.; McDonnell, K.K.; Owens, O.L. A focus group evaluation
of Breathe Easier: A mindfulness-based health app for survivors of lung cancer and their family members. Am. J. Health Promot.
2020, 34, 770–778. [CrossRef]

40. Cardarelli, R.; Madabhushi, V.; Bledsoe, K.; Weaver, A. Lung cancer screening in Appalachian Kentucky: The impact of
Lung-RADS on subsequent testing and cancer identification. J. Clin. Transl. Sci. 2019, 4, 468–471. [CrossRef]

https://www.ahrq.gov/research/findings/nhqrdr/nhqdr21/index.html
https://www.ahrq.gov/research/findings/nhqrdr/nhqdr21/index.html
https://doi.org/10.1136/bmj.g1687
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://jbi.global/critical-appraisal-tools
https://doi.org/10.1177/2055217320932341
https://www.ncbi.nlm.nih.gov/pubmed/32577298
https://doi.org/10.1016/j.msard.2018.07.014
https://www.ncbi.nlm.nih.gov/pubmed/30036854
https://doi.org/10.1016/j.msard.2020.102554
https://www.ncbi.nlm.nih.gov/pubmed/33032059
https://doi.org/10.1016/j.cct.2018.10.009
https://www.ncbi.nlm.nih.gov/pubmed/30342254
https://doi.org/10.1016/j.apmr.2019.04.022
https://doi.org/10.1038/s41746-018-0040-6
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6617139/
https://www.ncbi.nlm.nih.gov/pubmed/31216768
https://doi.org/10.1097/apo.0000000000000416
https://doi.org/10.1001/jamainternmed.2017.0204
https://doi.org/10.4103/meajo.MEAJO_19_16
https://doi.org/10.1001/jamaophthalmol.2017.1150
https://doi.org/10.1136/bmjopen-2018-022594
https://doi.org/10.1007/s10916-019-1510-3
https://doi.org/10.1371/journal.pone.0225300
https://www.ncbi.nlm.nih.gov/pubmed/31917793
https://doi.org/10.1186/s12909-021-03026-7
https://doi.org/10.1155/2018/7015272
https://doi.org/10.1177/15353702211037262
https://doi.org/10.1177/0269216317733381
https://doi.org/10.1177/0890117120924176
https://doi.org/10.1017/cts.2019.416


Int. J. Environ. Res. Public Health 2024, 21, 529 21 of 22

41. Cykert, S.; Eng, E.; Manning, M.A.; Robertson, L.B.; Heron, D.E.; Jones, N.S.; Schaal, J.C.; Lightfoot, A.; Zhou, H.; Yongue, C.; et al.
A multi-faceted intervention aimed at Black-White disparities in the treatment of early stage cancers: The ACCURE Pragmatic
Quality Improvement trial. J. Natl. Med. Assoc. 2020, 112, 468–477. [CrossRef]

42. Cykert, S.; Eng, E.; Walker, P.; Manning, M.A.; Robertson, L.B.; Arya, R.; Jones, N.S.; Heron, D.E. A system-based intervention to
reduce Black-White disparities in the treatment of early stage lung cancer: A pragmatic trial at five cancer centers. Cancer Med.
2019, 8, 1095–1102. [CrossRef]

43. Erkmen, C.P.; Dako, F.; Moore, R.; Dass, C.; Weiner, M.G.; Kaiser, L.R.; Ma, G.X. Adherence to annual lung cancer screening with
low-dose CT scan in a diverse population. Cancer Causes Control. 2021, 32, 291–298. [CrossRef]

44. Fung, L.C.; Nguyen, K.H.; Stewart, S.L.; Chen, M.S., Jr.; Tong, E.K. Impact of a cancer education seminar on knowledge and
screening intent among Chinese Americans: Results from a randomized, controlled, community-based trial. Cancer 2018, 124,
1622–1630. [CrossRef]

45. Huang, B.; Chen, Q.; Allison, D.; El Khouli, R.; Peh, K.H.; Mobley, J.; Anderson, A.; Durbin, E.B.; Goodink, D.; Villano, J.L.; et al.
Molecular tumor board review and improved overall survival in non-small-cell lung cancer. JCO Precis. Oncol. 2021, 5, 1530–1539.
[CrossRef]

46. Lau, Y.K.; Bhattarai, H.; Caverly, T.J.; Jimenez-Mendoza, E.; Patel, M.R.; Coté, M.L.; Arenberg, D.A.; Meza, R. Lung cancer
screening knowledge, perceptions, and decision making Among African Americans in Detroit, Michigan. Am. J. Prev. Med. 2021,
60, e1–e8. [CrossRef]

47. Li, C.C.; Matthews, A.K.; Wu, T. Adaptation and preliminary evaluation of a lung cancer screening decision tool for older Chinese
American populations. J. Natl. Med. Assoc. 2020, 112, 433–444. [CrossRef] [PubMed]

48. Liu, Y.; Colditz, G.A.; Kozower, B.D.; James, A.; Greever-Rice, T.; Schmaltz, C.; Lian, M. Association of Medicaid expansion
under the Patient Protection and Affordable Care Act with non-small cell lung cancer survival. JAMA Oncol. 2020, 6, 1289–1290.
[CrossRef] [PubMed]

49. Loehrer, A.P.; Chang, D.C.; Song, Z.; Chang, G.J. Health reform and utilization of high-volume hospitals for complex cancer
operations. J. Oncol. Pract. 2018, 14, e42–e50. [CrossRef]

50. Olazagasti, C.; Ehrlich, M.; Kohn, N.; Seetharamu, N. One size does not fit all: Evaluating disparities in lung cancer screening
eligibility amongst Hispanic/LatinX and African Americans. J. Clin. Oncol. 2021, 39, 3. [CrossRef]

51. Otto, A.K.; Reblin, M.; Harper, F.W.K.; Hamel, L.M.; Moore, T.F.; Ellington, L.; Eggly, S. Impact of patients’ companions on clinical
encounters between Black patients and their non-Black oncologists. JCO Oncol. Pract. 2021, 17, e676–e685. [CrossRef] [PubMed]

52. Owens, O.L.; Smith, K.N.; Beer, J.M.; Gallerani, D.G.; McDonnell, K.K. A qualitative cultural sensitivity assessment of the Breathe
Easier mobile application for lung cancer survivors and their families. Oncol. Nurs. Forum 2020, 47, 331–341. [CrossRef]

53. Pasquinelli, M.M.; Tammemägi, M.C.; Kovitz, K.L.; Durham, M.; Deliu, Z.; Rygalski, K.; Liu, L.; Koshy, M.; Finn, P.; Feldman, L.
Risk prediction model versus United States Preventive Services Task Force lung cancer screening eligibility criteria: Reducing
race disparities. J. Thorac. Oncol. 2020, 15, 1738–1747. [CrossRef] [PubMed]

54. Percac-Lima, S.; Ashburner, J.M.; Rigotti, N.A.; Park, E.R.; Chang, Y.; Kuchukhidze, S.; Atlas, S.J. Patient navigation for lung cancer
screening among current smokers in community health centers: A randomized controlled trial. Cancer Med. 2018, 7, 894–902. Available
online: https://onlinelibrary.wiley.com/doi/full/10.1002/cam4.1297 (accessed on 27 February 2024). [CrossRef] [PubMed]

55. Prosper, A.E.; Inoue, K.; Brown, K.; Bui, A.A.T.; Aberle, D.; Hsu, W. Association of inclusion of more Black individuals in lung
cancer screening with reduced mortality. JAMA Netw. Open 2021, 4, e2119629. [CrossRef] [PubMed]

56. Raghavan, D.; Wheeler, M.; Doege, D.; Doty, J.D., 2nd; Levy, H.; Dungan, K.A.; Davis, L.M.; Robinson, J.M.; Kim, E.S.; Mileham,
K.F.; et al. Initial results from mobile low-dose computerized tomographic lung cancer screening unit: Improved outcomes for
underserved populations. Oncologist 2020, 25, e777–e781. [CrossRef] [PubMed]

57. Randhawa, S.; Drizin, G.; Kane, T.; Song, G.Y.; Reilly, T.; Jarrar, D. Lung cancer screening in the community setting: Challenges for
adoption. Am. Surg. 2018, 84, 1415–1421. [CrossRef] [PubMed]

58. Sender, A.; Dixon, A.; Repp, A.; Stockton, T. Effectiveness of implementing a lung cancer screening workflow at a rural university
medical center. CHEST J. 2019, 156, A7. [CrossRef]

59. Sferra, S.R.; Cheng, J.S.; Boynton, Z.; DiSesa, V.; Kaiser, L.R.; Ma, G.X.; Erkmen, C.P. Aiding shared decision making in lung cancer
screening: Two decision tools. J. Public Health 2021, 43, 673–680. [CrossRef]

60. Springer, S.M.; McFall, A.; Hager, P.; Percy-Laury, A.; Vinson, C.A. Lung cancer screening: An emerging cancer control issue
presents opportunities for an awareness campaign in rural Michigan. Cancer Causes Control. 2018, 29, 1257–1263. [CrossRef]

61. Thurlapati, A.; Velez-Martinez, C.S.; Hirani, S.; Abad, J.; Shi, R.; Beedupalli, K.; Mansour, R.P. Do the 2013 United States Preventive
Services Task Force guidelines for lung cancer screening fail high-risk African American smokers? An institutional retrospective
observational cohort study. Eur. J. Cancer Prev. 2021, 30, 375–381. [CrossRef] [PubMed]

62. Townsend, J.; Toia, A.; Korenman, E.; Galvez-Padilla, C. Feasibility of lung cancer screening with low-dose computed tomography
in a rural community setting: An 8-year experience. J. Thorac. Oncol. 2021, 16, S1176. [CrossRef]

63. Williams, L.B.; Looney, S.W.; Joshua, T.; McCall, A.; Tingen, M.S. Promoting community awareness of lung cancer screening
among disparate populations: Results of the Cancer-Community Awareness Access Research and Education Project. Cancer Nurs.
2021, 44, 89–97. [CrossRef] [PubMed]

https://doi.org/10.1016/j.jnma.2019.03.001
https://doi.org/10.1002/cam4.2005
https://doi.org/10.1007/s10552-020-01383-0
https://doi.org/10.1002/cncr.31111
https://doi.org/10.1200/po.21.00210
https://doi.org/10.1016/j.amepre.2020.07.004
https://doi.org/10.1016/j.jnma.2020.05.016
https://www.ncbi.nlm.nih.gov/pubmed/32605737
https://doi.org/10.1001/jamaoncol.2020.1040
https://www.ncbi.nlm.nih.gov/pubmed/32407435
https://doi.org/10.1200/jop.2017.025684
https://doi.org/10.1017/S0954579418000913
https://doi.org/10.1200/op.20.00820
https://www.ncbi.nlm.nih.gov/pubmed/33411574
https://doi.org/10.1188/20.onf.331-341
https://doi.org/10.1016/j.jtho.2020.08.006
https://www.ncbi.nlm.nih.gov/pubmed/32822843
https://onlinelibrary.wiley.com/doi/full/10.1002/cam4.1297
https://doi.org/10.1002/cam4.1297
https://www.ncbi.nlm.nih.gov/pubmed/29464877
https://doi.org/10.1001/jamanetworkopen.2021.19629
https://www.ncbi.nlm.nih.gov/pubmed/34427681
https://doi.org/10.1634/theoncologist.2019-0802
https://www.ncbi.nlm.nih.gov/pubmed/31771991
https://doi.org/10.1177/000313481808400942
https://www.ncbi.nlm.nih.gov/pubmed/30268168
https://doi.org/10.1016/j.chest.2019.08.109
https://doi.org/10.1093/pubmed/fdaa063
https://doi.org/10.1007/s10552-018-1080-6
https://doi.org/10.1097/cej.0000000000000652
https://www.ncbi.nlm.nih.gov/pubmed/34010237
https://doi.org/10.1016/j.jtho.2021.08.644
https://doi.org/10.1097/ncc.0000000000000748
https://www.ncbi.nlm.nih.gov/pubmed/31599751


Int. J. Environ. Res. Public Health 2024, 21, 529 22 of 22

64. Williams, L.B.; Shelton, B.J.; Gomez, M.L.; Al-Mrayat, Y.D.; Studts, J.L. Using implementation science to disseminate a lung
cancer screening education intervention through community health workers. J. Community Health 2021, 46, 165–173. [CrossRef]
[PubMed]

65. Ramalingam, S.; Dinan, M.A.; Crawford, J. Treatment at integrated centers might bridge the academic-community survival gap in
patients with metastatic non-small cell carcinoma of the lung. Clin. Lung Cancer 2021, 22, e646–e653. [CrossRef] [PubMed]

66. Sentell, T.; Braun, K.L. Low health literacy, limited English proficiency, and health status in Asians, Latinos, and other racial/ethnic
groups in California. J. Health Commun. 2012, 17 (Suppl. S3), 82–99. Available online: https://www.tandfonline.com/doi/full/10
.1080/10810730.2012.712621 (accessed on 27 February 2024). [CrossRef] [PubMed]

67. Kawachi, I.; Kennedy, B.P.; Lochner, K.; Prothrow-Stith, D. Social capital, income inequality, and mortality. Am. J. Public Health
1997, 87, 1491–1498. [CrossRef] [PubMed]

68. Barrington, W.E.; DeGroff, A.; Melillo, S.; Vu, T.; Cole, A.; Escoffery, C.; Askelson, N.; Seegmiller, L.; Koopman Gonzalez, S.;
Hannon, P. Patient navigator reported patient barriers and delivered activities in two large federally-funded cancer screening
programs. Prev. Med. 2019, 129, 105858. [CrossRef] [PubMed]

69. Link, B.G.; Phelan, J.C. Conceptualizing stigma. Annu. Rev. Sociol. 2001, 27, 363–385. [CrossRef]
70. Figueroa, J.F.; Duggan, C.; Toledo-Cornell, C.; Zheng, J.; Orav, E.J.; Tsai, T.C. Assessment of Strategies Used in US Hospitals to

Address Social Needs During the COVID-19 Pandemic. JAMA Health Forum 2022, 3, e223764. [CrossRef]
71. Carroll-Scott, A.; Henson, R.M.; Kolker, J.; Purtle, J. The Role of Nonprofit Hospitals in Identifying and Addressing Health

Inequities in Cities. Health Aff. (Proj. Hope) 2017, 36, 1102–1109. [CrossRef] [PubMed]
72. Beidler, L.B.; Razon, N.; Lang, H.; Fraze, T.K. “More than just giving them a piece of paper”: Interviews with Primary Care on

Social Needs Referrals to Community-Based Organizations. J. Gen. Intern. Med. 2022, 37, 4160–4167. [CrossRef] [PubMed]
73. Kreuter, M.W.; Thompson, T.; McQueen, A.; Garg, R. Addressing Social Needs in Health Care Settings: Evidence, Challenges, and

Opportunities for Public Health. Annu. Rev. Public Health 2021, 42, 329–344. [CrossRef] [PubMed]
74. Gottlieb, L.M.; Wing, H.; Adler, N.E. A Systematic Review of Interventions on Patients’ Social and Economic Needs. Am. J. Prev.

Med. 2017, 53, 719–729. [CrossRef] [PubMed]
75. Fichtenberg, C.M.; Alley, D.E.; Mistry, K.B. Improving Social Needs Intervention Research: Key Questions for Advancing the

Field. Am. J. Prev. Med. 2019, 57 (Suppl. S1), S47–S54. [CrossRef]
76. Ma, A.; Sanchez, A.; Ma, M. The impact of patient-provider race/ethnicity concordance on provider visits: Updated evidence

from the Medical Expenditure Panel Survey. J. Racial Ethn. Health Disparities 2019, 6, 1011–1020. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s10900-020-00864-2
https://www.ncbi.nlm.nih.gov/pubmed/32594413
https://doi.org/10.1016/j.cllc.2020.12.013
https://www.ncbi.nlm.nih.gov/pubmed/33582071
https://www.tandfonline.com/doi/full/10.1080/10810730.2012.712621
https://www.tandfonline.com/doi/full/10.1080/10810730.2012.712621
https://doi.org/10.1080/10810730.2012.712621
https://www.ncbi.nlm.nih.gov/pubmed/23030563
https://doi.org/10.2105/AJPH.87.9.1491
https://www.ncbi.nlm.nih.gov/pubmed/9314802
https://doi.org/10.1016/j.ypmed.2019.105858
https://www.ncbi.nlm.nih.gov/pubmed/31647956
https://doi.org/10.1146/annurev.soc.27.1.363
https://doi.org/10.1001/jamahealthforum.2022.3764
https://doi.org/10.1377/hlthaff.2017.0033
https://www.ncbi.nlm.nih.gov/pubmed/28583970
https://doi.org/10.1007/s11606-022-07531-3
https://www.ncbi.nlm.nih.gov/pubmed/35426010
https://doi.org/10.1146/annurev-publhealth-090419-102204
https://www.ncbi.nlm.nih.gov/pubmed/33326298
https://doi.org/10.1016/j.amepre.2017.05.011
https://www.ncbi.nlm.nih.gov/pubmed/28688725
https://doi.org/10.1016/j.amepre.2019.07.018
https://doi.org/10.1007/s40615-019-00602-y

	Introduction 
	Methods 
	Inclusion and Exclusion Criteria 
	Search Strategy 
	Data Extraction 
	Quality Assessment and Data Synthesis 

	Results 
	Multiple Sclerosis 
	Access to Treatments or Specialists 
	Adherence to Treatment 

	Diabetic Retinopathy 
	Screening 
	Diagnosis 

	Lung Cancer 
	Screening 
	Access to Specialists or Treatment 
	Diagnosis 
	Patient Adherence to Treatment 


	Discussion 
	Addressing Geographic Barriers to Care 
	Improving Health Literacy 
	Improving Social Cohesion 
	Decreasing Discrimination 
	Affordability of Care 
	Remaining Gaps 
	Strengths and Limitations of the Literature Included 
	Strengths and Limitations of the Present Review 
	Future Research and Conclusions 

	References

