1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Acad Emerg Med. Author manuscript; available in PMC 2024 April 16.

-, HHS Public Access
«

Published in final edited form as:
Acad Emerg Med. 2021 June ; 28(6): 666—-674. doi:10.1111/acem.14201.

Emergency department-based interventions affecting social
determinants of health in the United States: A scoping review

Lauren A Walterl, Elizabeth M Schoenfeld?, Catherine H Smith3, Erin Shufflebarger?,
Charles Khoury!, Katherine Baldwin#, Jennifer Hess®, Matthew Heimannl, Cameron
Crosby?, Sylvia Y Sontheimer?, Stephen Gragg®, Delissa Hand?, Joseph Mcllwain?,
Christopher Greenel, Rachel M Skains?, Erik P Hess®

1Department of Emergency Medicine, University of Alabama at Birmingham, Birmingham,
Alabama, USA.

2Department of Emergency Medicine, University of Massachusetts Medical School-Baystate
Medical Cente, Springfield, Massachusetts, USA.

SLister Hill Library, University of Alabama at Birmingham, Birmingham, Alabama, USA.
4University of Alabama at Birmingham School of Medicine, Birmingham, Alabama, USA.

SDepartment of Emergency Medicine, Vanderbilt University Medical Center, Nashville, Tennessee,
USA.

6ChristianaCare EM/IM Residency Program, Newark, Delaware, USA.

Abstract

Background: Social determinants of health (SDoH) have significant implications for health
outcomes in the United States. Emergency departments (EDs) function as the safety nets of the
American health care system, caring for many vulnerable populations. ED-based interventions to
assess social risk and mitigate social needs have been reported in the literature. However, the
breadth and scope of these interventions have not been evaluated. As the field of social emergency
medicine (SEM) expands, a mapping and categorization of previous interventions may help shape
future research. We sought to identify, summarize, and characterize ED-based interventions aimed
at mitigating negative SDoH.

Methods: We conducted a scoping review to identify and characterize peer-reviewed research
articles that report ED-based interventions to address or impact SDoH in the United States. We
designed and conducted a search in Medline, CINAHL, and Cochrane CENTRAL databases.
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Abstracts and, subsequently, full articles were reviewed independently by two reviewers to identify
potentially relevant articles. Included articles were categorized by type of intervention and primary
SDoH domain. Reported outcomes were also categorized by type and efficacy.

Results: A total of 10,856 abstracts were identified and reviewed, and 596 potentially relevant
studies were identified. Full article review identified 135 articles for inclusion. These articles were
further subdivided into three intervention types: a) provider educational intervention (18%), b)
disease modification with SDoH focus (26%), and ¢) direct SDoH intervention (60%), with 4%
including two "types.” Articles were subsequently further grouped into seven SDoH domains:

1) access to care (33%), 2) discrimination/group disparities (7%), 3) exposure to violence/crime
(34%), 4) food insecurity (2%), 5) housing issues/homelessness (3%), 6) language/literacy/health
literacy (12%), 7) socioeconomic disparities/poverty (10%). The majority of articles reported that
the intervention studied was effective for the primary outcome identified (78%).

Conclusion: Emergency department-based interventions that address seven different SDoH
domains have been reported in the peer-reviewed literature over the past 30 years, utilizing

a variety of approaches including provider education and direct and indirect focus on social
risk and need. Characterization and understanding of previous interventions may help identify
opportunities for future interventions as well as guide a SEM research agenda.

INTRODUCTION

The emergency department (ED) provides evaluation and treatment regardless of patients’
social or financial background.1, 2 To this end, millions of Americans impacted by social
risks and social needs rely on the ED for both routine and urgent medical care.3, 4 As

a result, the ED has been described as a “window into the community” through which
emergency medicine (EM) providers regularly witness the healthcare disparities associated
with adverse social determinants of health (SDoH).5 Defined by the Centers for Disease
Control and Prevention (CDC) as the “conditions in the environments in which people are
born, live, learn, work, play, worship, and age that affect a wide range of health, functioning,
and quality of life outcomes and risks,” SDoH have effects on individuals’ quality of life,
morbidity, and life expectancy.6, 7 SDoH encompass social risks, conditions that put an
individual at higher risk for poor health, such as poverty, as well as social needs, the actual
needs recognized by an individual at a given time, such as lack of housing.8, 9

Social emergency medicine (SEM) has been described as a concerted effort to counter

the impact of negative SDoH by expanding the role of EM to also “diagnose and treat

... social determinants of health,” rather than focusing solely on a biologic model of
health.4, 10 Even prior to the recent coining of “SEM,” however, ED-based educational
curricula, screening programs, outreach programs, and collaborations have been developed
and evaluated in attempts to mitigate the impact of adverse SDoH on patients. As testament
to its contemporary relevance in EM, SEM was selected as the topic of the 2021 Society
for Academic Emergency Medicine (SAEM) Consensus Conference “From Bedside to
Policy: Advancing Social Emergency Medicine and Population Health through Research,
Collaboration, and Education.”11 Although a 2018 systematic review confirmed high rates
of material needs and social risk in ED patients, no summation of previous ED-based SEM
interventions has been collated or characterized.4 As we build a roadmap for future SEM
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projects and priorities, knowledge of what has already been done, including successes and
failures, as well as opportunities for future growth, will be crucial.

Due to the anticipated breadth and diversity of research evaluating ED interventions focused
on SDoH, we felt that a scoping review, which “aims to map the existing literature

in a field,” was most appropriate.12 A scoping review is conducted for the purpose of
summarizing and disseminating research findings, to provide insight into knowledge gaps
(and opportunities), and to explore and describe the general scope of a body of literature. We
asked the question: “What interventions to mitigate the effects of negative SDoH (social
risk) on ED patients in the US have been published in the peer-reviewed literature?”

Our objective was to identify and categorize the different types of SEM interventions
implemented in the ED setting.

METHODS

We adhered to the five-step framework provided by Arksey and O’Malley for conducting

a scoping review.12 In step 1, a lead research taskforce was assembled to compose the
research question and consider definitions. We elected to use the CDC’s definition for
SDoH, which focuses on economic stability, neighborhood and physical environment,
education, food, community and social context, and the health care system.6 To be included,
articles had to involve an intervention (in the ED or with participants identified via an ED
visit), defined as an action or process of intervening, with or without a control group, with
the intent to mitigate the negative effect of a SDoH on patient outcomes. Given its unique
health care model, we elected to focus this review on U.S.-based projects.

In step 2, with the assistance of a medical librarian, we designed and conducted searches
in PubMed (MEDLINE), CINAHL, and Cochrane CENTRAL to identify relevant articles.
Search strategies were designed and searches were conducted in January 2020, inclusive
of all published articles to that date, incorporating controlled vocabulary subject headings
and keywords based on the following concepts: 1) emergency medicine, 2) SDoH
(including numerous specific topics such as employment or housing), and 3) United States
location (including specific states; see Data Supplement S1, Appendix S1, available as
supporting information in the online version of this paper, which is available at http://
onlinelibrary.wiley.com/doi/10.1111/acem.14201/full). To augment this initial search, we
also conducted and included a “pearl-growing” search in PubMed.13, 14 A pearl-growing
search incorporates the citation lists of previously identified representative articles that meet
the inclusion criteria. Seven highly relevant articles, one from each of the SDoH domain
focus categories (see below), were identified by the review team and subjected to this
“citation-mining” process to find any additional potentially relevant articles.

In step 3 our research team identified relevant articles. Specific inclusion and exclusion
criteria utilized are listed in Table 1. The Covidence systematic review support tool was used
to review abstracts.15 All abstracts were reviewed independently and in duplicate by two
authors and continued to full review if one or both reviewers indicated possible inclusion.
All full articles were reviewed by two authors for final inclusion. Disagreements were
resolved by a third author.
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In step 4, the included articles were sorted and organized by the research team. The
categorization scheme was determined by consensus after full review of the included
articles. We categorized articles by 1) intervention type, 2) SDoH domain, and 3) outcome.

Categorization of intervention type

Based on iterative evaluation, we determined that interventions fell into one or more of
three intervention types: a) educational interventions for EM providers or staff, b) “disease
modification” interventions aimed at a subset of patients directly affected by a social risk, or
c) interventions (non—disease specific) that aimed to affect a social risk or social need itself
(“direct social need” focus).

Categorization of SDoH domain

Social determinants of health domain groupings were likewise determined by research

team consensus after summative review of included articles. The choice of these particular
domains was based on recurrent article themes and guided by the CDC’s definition

of SDoH. This resulted in seven SDoH domains: 1) access to care, 2) discrimination/

group disparities, 3) exposure to violence/crime, 4) food insecurity, 5) housing insecurity/
homelessness, 6) language/literacy/health literacy, and 7) socioeconomic disparities/poverty.
All articles in the review were collated by intervention type and SDoH domain (Table 2).
Of note, while our search criteria were guided by CDC SDoH-defined variables, the seven
SDoH focus domains identified by the research team were felt to offer a more formative
categorization of the available articles from a subspecialty perspective.

Categorization of outcomes

After initial review of the articles, a descriptive outcome categorization scheme was created
by the research team. We categorized outcomes and collected reported outcome efficacy (as
reported by the articles); disagreements were resolved by consensus. Outcome categories
included 1) operational outcomes (e.g., number of ED visits, number of primary care
provider visits, length of time to subspecialty consult); 2) health outcomes (objective
measures of health such as hemoglobin A1C level or rehospitalizations, as well as subjective
measures including self-reported wellness on follow- up survey); 3) feasibility and/or
acceptability (e.g., patient satisfaction with the intervention or provider assessment of
intervention reproducibility); 4) linkage to resources (e.g., direct connection to medical
and/or social support, including insurance referral); 5) provider knowledge (e.g., pre—/post—
educational intervention test results); 6) case identification (e.g., specific social need or

risk detection); and 7) patient comprehension. Several articles included multiple outcome
categories and occasionally several outcome measures from within one outcome category.
However, efficacy was determined by the articles” summative reporting of these outcomes
(for instance, if one article reported on three health outcomes, two “positive” and one
“ineffective,” the health outcome assigned to this article was considered “mixed”; Table 2).

In step 5, we collated and summarized the data from the included articles. Data extraction
was performed by the research team using a standardized data collection form developed by
the study team. Collected variables included intervention type, SDoH domain focus, number
of patients enrolled, and article summary. Because our goal was to provide an overview
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and characterization of existing literature, we did not evaluate the quality of the individual
studies, which is consistent with scoping review methodology.12

The database searches yielded a total of 9,021 records (Figure 1). The pearl-growing search
yielded 1,835 additional records. When duplicate references were removed, there were
10,358 abstracts screened for inclusion. Of these, 596 were classified as potentially relevant
by at least one reviewer and advanced to the full article review phase. A total of 135 articles
describing 123 unique interventions were selected for final inclusion (Data Supplement S1,
Table S1). The most common reasons for article exclusion included non-ED setting, lack of
intervention, and/or non-SDoH article focus (Figure 1).

Included article publication dates ranged from 1989 to 2020. Over half (75, 56%) were
published within the past decade, and over one-third (53, 39%) were published between
2015 and 2020. Nearly half (66, 49%) appeared in EM-specific journals; the other half (69,
51%) were published in journals with a variety of foci including public health, technology,
health care management, and preventive medicine. Roughly one-third (48, 35%) were
randomized controlled trials.

types (Figure 2)

Twenty-four articles (18%) described an educational intervention implemented to improve

EM providers’ awareness of, or approach to, ED patients” SDoH. A representative example
would be a study that used a training module to increase providers’ ability to recognize and
appropriately treat human trafficking patients in the ED.16

Thirty-five articles (26%) evaluated a disease-specific modification (e.g., asthma, diabetes)
with a focus on a vulnerable population. For instance, one study of this type utilized trained
paraprofessionals, both in the ED and subsequently as a community link, to screen and
counsel African American men regarding cardiovascular risk factors.17

The remaining 81 articles (60%), including five that also included a component of
provider education, evaluated interventions to directly affect a social risk or social need
without consideration or requirement of a specific disease process. Studies in this category
are exemplified by the implementation of screening and referral programs where the
intervention aims to screen for “at-risk” patients and provide referrals. For example,
several studies reported integrative ED-based case management programs to identify un-
or underinsured patients and provide referral to public insurance and/or charity care
programs.18-21

SDoH domains

1. Forty-four articles (33%) focused on interventions to improve access to care,
primarily linkage to post-ED follow-up, including referral to a “medical
home” or facilitation of enrollment in a charity care or managed care system.
These studies targeted patients in disadvantaged cohorts, including the un-
or underinsured. This subgroup also included interventions which addressed
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transportation issues (two studies) as well as medical care access in rural
communities (six studies). The majority (34, 77%) were non-disease specific.

2. Ten articles (7%) focused exclusively on discrimination/group disparities. For the
purpose of this review's categorization, discrimination/group disparities refers to
interventions implemented to specifically mitigate the negative effects of SDoH
in demographic groups delineated by race, ethnicity, and/or sexual orientation
and gender identity. All intervention types were represented in these 10 articles,
including three provider educational articles, six disease-specific, and one non—
disease-specific intervention.

3. Forty-six articles (34%) focused on exposure to violence/crime. This category
included articles addressing human trafficking (four studies), domestic or
interpersonal violence (17 studies), violent assault (including firearms and other
weapons; most frequently youth focused; 19 studies), and child abuse (six
studies). Intervention types included provider educational interventions (37%)
and interventions aimed directly at decreasing subsequent violence exposure and
recidivism (63%).

4. Two articles (2%) assessed interventions addressing food insecurity, defined by
interventions designed to increase the availability of food or an individuals’
ability to access it. One of these articles also included a provider educational
intervention component.

5. Four articles (3%) directly addressed housing /insecurity/homelessness, where
housing insecurity is defined as lack of sufficient domicile or shelter. Three of
these articles addressed this SDoH issue in the context of a disease-specific
intervention while one article addressed this SDoH directly in a non—disease-
specific context.

6. Sixteen articles (12%) focused on /anguage/literacy/health care literacy. This
category included all interventions that considered SDoH from a communication
perspective. It included all article that considered primary literacy, health
care literacy, and non-English-speaking populations in its intervention aim.
Typical interventions included increasing access to interpreters, improving or
creating alternative discharge instructions, and other interventions to improve
communication or patients” understanding. Seven articles (44%) had a disease-
specific focus and nine (56%) did not. There were no educational-type
interventions that focused on communication.

7. Thirteen socioeconomic disparities/poverty articles (10%) included those
interventions which aimed to intervene specifically on patients impacted by
lower socioeconomic status. All intervention types were represented. The
majority (69%) targeted a disease-specific modification intervention with a
SDoH focus.
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The included articles reported 185 primary or major secondary outcomes by category. The
majority, 144 (78%), were reported as positive or effective while 18 (10%) were mixed

or equivocal and 23 (12%) were deemed ineffective. Of the 144 outcomes reported as
positive or effective, operational outcomes accounted for the majority (24%), followed by
linkage to resources (20%), feasibility and acceptability (20%), health outcomes (14%),
provider knowledge (12%), patient comprehension (7%), and case identification (3%).

Of the 23 outcomes reported as ineffective, health outcomes accounted for the majority
(30%), followed by case identification (17%), operational metrics (16%), feasibility and
acceptability (13%), linkage to resources (9%), and patient comprehension (4%).

DISCUSSION

Principal findings

This review highlights ED-initiated interventions that have been designed, implemented,
and assessed over the past three decades with the goal of mitigating the harmful effects of
negative SDoH as they relate to social risk and need. Included studies represent a variety of
approaches with regard to type of intervention as well as intervention focus. Our analysis
demonstrates that these interventions and evaluations are becoming increasingly frequent, as
suspected based on increasing interest in SEM.

With regard to SDoH domain, it is notable that cumulatively, two-thirds (90, 67%) of the
interventions focused on either access to care or exposure to violence/crime. The reason

for this majority may have a financial explanation. Access to care, specifically provision

of insurance, is tied tightly to reimbursement. A prioritization of this specific social need
may result in better care for patients and, concomitantly, improve health care reimbursement
and reduce health care costs for the medical system, a financial “win-win.”22, 23 As a
result, it is conceivable that financial support for studies aiming to decrease unreimbursed
care may be more prevalent and accessible than that which is available for other SDoH
domains. Similarly, from a funding perspective, grants for programs addressing exposure

to violence/crime have become increasingly available, including from the U.S. Department
of Justice, since the 1994 Violence Against Women Act and the Victims of Trafficking

and Violence Protection Act of 2000.24-27 Therefore, projects that fall into these SDoH
domains, access to care and exposure to violence/crime, may be more prevalent due to

the availability of funding and support. Conversely, however, interventions which do not
generate direct health care reimbursement or are not otherwise socially prioritized may have
fewer funding opportunities. Although we did not set out to evaluate this hypothesis, this
was reflected in our search results.

Two of our SDoH domains, while unique enough in primary focus to warrant unique SDoH
grouping by research team consensus, accounted for fewer than 5% of our final articles—
housing/homelessness and food insecurity. 1t is worth noting, however, that some access
to care andlor socioeconomic disparities/poverty interventions may have overlapped into
these two domains, resulting in a somewhat exaggerated underrepresentation. For instance,
some access to care and/or socioeconomic disparities/poverty interventions engaged a case
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manager or social work services, a component of which might have dealt with food or
housing access, however, not as an explicit focus of the initial intervention.28, 29 Both
categories, particularly housing/homelessness, represent often chronic, complex issues that
are both challenging and resource consuming when attempting to address in the acute care
setting.30 The six articles included in these categories, however, offer helpful insights into
overcoming these barriers and suggest that these SDoH foci do lie within EM’s domain to
assess and intervene.

The domain of discrimination/group disparities was also underrepresented in the articles
(7.4% of total). However, again, some overlap with access to care and/or socioeconomic-
designated articles was noted during the categorization process by investigators. Many
access to care and/or socioeconomic disparities/poverty—focused articles included a
disproportionate number of underrepresented groups or minorities. However, the primary
intent of the intervention in these instances was not to reduce disparities for minorities or
otherwise underrepresented groups.31, 32 This highlights and reflects the intersectionality
in the United States of race/ethnicity with insurance status, socioeconomic status, and
access to medical care.33-35 As such, while the focus of any particular access to care or
socioeconomic disparities/poverty article might not have been a particular racial or ethnic
minority group, racial and ethnic minorities were often overrepresented in the intervention
group compared to the national average due to eligibility requirements for enrollment, such
as lack of insurance. This overlap implies that interventions aimed at affecting social risk
and need will very likely have additional impact and reach beyond the primary SDoH focus.
Despite this overlap, however, the disproportionate burden of disease borne by minority
populations should be addressed directly by future interventions, not only indirectly via
attempts to rectify disparities in access to care.

While several interventions relied on technology-based interventions, including text-capable
smartphones or home computer access, no interventions directly addressed access to
technology or education or career opportunities, domains of SDoH by the CDC’s
framework.36, 37 This may simply be due to lack of funding, because studies providing
phones, computers, Internet access, or career training would likely be expensive. However,
as COVID-19 social distancing precautions remain, and we continue to rely heavily on
virtual and teleoptions for all facets of life, including health care, access to technology
and education may have an increasing impact on both SDoH and health outcomes.38

In response, the EM community might consider previously unconventional funding
partnerships, including technology-based corporations, to prevent the inevitable worsening
of disparities based on the growing digital divide.39

Finally, while we did not assess study quality nor validity, the preponderance of articles
reported that their interventions were effective. In fact, within all outcome categories except
case identification, more studies reported positive outcomes than ineffective or equivocal
outcomes. This may be due, in part, to publication bias resulting in the disproportionate
publication of statistically significant and effective interventions.40 Of note, the three most
commonly reported effective outcome categories were not health outcomes. Outcomes such
as operational metrics, linkage to resources, and feasibility/acceptability are often easier to
affect and measure, from a research perspective, than the long-term health-related outcomes
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typically associated with SDoH. In addition, while not specifically a health outcome, many
of the more commonly measured outcomes may be considered steps to improve health
outcomes—Ilinkage to a primary care provider or provision of social resources, for instance,
are actions with potential indirect positive effects on health outcomes.41, 42 The number
and distribution of outcome categories also reflects the heterogeneity of health issues
affected by SDoH as well as the diversity of interventions implemented to address them.

Finally, it is important to acknowledge that while EDs are frequently called upon to be

the social safety nets for our society, many are not adequately equipped to handle these
interventions. By summarizing and categorizing previous projects and successes, this review
may provide a guide to assist with future upstream social advocacy and health care policy
direction as it pertains to SEM.

Future directions

This review aims to improve our appreciation of the extant literature on ED interventions
addressing SDoH and to summarize what has been published on this topic to date to provide
insight into the development of a future research agenda. Our review highlights several
areas that have substantial research and other areas that have gaps. As SEM continues to
develop and evolve, these results will provide launching points for researchers, advocates,
and policy-makers considering EM-based interventions to address SDoH in the United
States.

In addition, based on this review, we hypothesize that funding sources may play a
considerable role in the existence of this body of literature. Those wishing to advance
research in any particular domain should consider efforts to affect funding priorities, to
include provision of feedback and direct outreach to national and specialty specific funding
organizations.

LIMITATIONS

We limited our database search to PubMed, CINAHL, and Cochrane and, as such, it is
possible that unique peer-reviewed literature that met our inclusion criteria might have been
missed if it did not appear in these databases. Because these databases include the vast
majority of medical and allied health professional literature, we believe the likelihood of
missing a pertinent article using our search strategy is low. As noted, because of the breadth
and variety of studies included, quality assessment was not performed.12

As an additional note, we recognize that definitions of SDoH can vary, depending on the
source. In utilizing the CDC-recognized definition of SDoH to help design our search
criteria, we used a well-recognized, nationally accepted definition. However, our search
terms may not have included categories that many view as part of SEM, such as access

to substance abuse treatment or immigration or legal issues. Finally, no standards or
guidelines exist for categorization of SEM interventions to date; the intervention types and
domains created were done by research team consensus with the primary goal to assist with
overall assessment and analysis. Many included articles may have components of several
SDoH domains; however, the authors chose to categorize based on predominant focus and
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consensus agreement. It is conceivable that, under different scrutiny, categorization results
would differ.

We also recognize that many interventions aimed at mitigating negative SDoH have
originated in locations outside of the ED—such as in community health centers—yet very
much address the needs and risks of ED patients. These interventions would not have

been captured by our review, but may be part of an important foundation for future work
within the above-mentioned domains. In addition, while there appears to be a growing
literature base of intervention studies, many of these studies address downstream social
needs, addressing an individual patients’ needs, rather than broadly affecting negative SDoH
for a population. This review did not aim to include policy and advocacy interventions that
aim to address SDoH at a more upstream point.

CONCLUSION

This scoping review reveals that researchers have been assessing, engaging, and intervening
with vulnerable ED populations for decades and are doing so with increasing frequency.

As emergency medicine continues to embrace a public health-oriented role within the

U.S. health care system, this review helps us consider ED-based interventions that have
already been developed, implemented, and evaluated. An understanding of previous work
and research in this area will serve as a foundation for future ED-based interventions
addressing social risk and social need and, ultimately, may help address persistent disparities
in health outcomes across the United States.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1.

Scoping review inclusion/exclusion flowchart
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SDoH Focused Intervention
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-

o Child Abuse (4)
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*Five ‘provider educational interventions’ also included an SDoH-focused intervention. Given overlap,
percentage total is greater than 100%.

SDoH (social determinant of health), IPV (interpersonal violence), V/C (violence/crime), HL (health literacy)

FIGURE 2.
Manuscript types and domain focus
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TABLE 1.
Scoping review inclusion and exclusion criteria

Inclusion and Inclusion Exclusion
exclusion
criteria
Population . ED patients and/or providers . Non-ED patients or providers

. U.S. populations . Non-U.S. populations
Intervention . Health care or social implementation . Descriptive or observational studies (e.g.,

to affect/address SDoH (social risk) epidemiologic or demographic assessments and
reports)
. Non-SDoH-focused intervention

Study type . Randomized controlled trial . Editorial/commentaries

. Pre—post (quasi-experimental) . Protocols

. Educational intervention . Observational studies

Case studies

Animal studies
Workshop summaries
Abstracts

Systematic reviews not aligning with inclusion
criteria

Abbreviation: SDoH, social determinants of health.
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TABLE 2
SDoH categories and outcome reporting
Access to care (44 articles) Reported Outcomes (57)2
Medical:
. Lack of primary care provider/medical home/post-ED follow-up : 42 (73.7%) Positive/effective
. Lack of insurance and/or healthcare coverage - Operational metric (22)
Physical: - Linkage to resources (11)
. Transportation and/or rural access barriers - Feasibility/acceptability (4)
- Health outcomes (3)
- Provider knowledge (2)
. 7 (12.3%) Equivocal or mixed
- Operational metric (6)
- Feasibility/acceptability (1)
. 8 (14.0%) Ineffective or no change
- Operational metric (4)
- Health outcomes (3)
- Feasibility/acceptability (1)
Discrimination/group disparities (10 articles) Reported outcomes (13)2
. Demographic groups disproportionately affected by negative health . 13 (100%) Positive/effective

outcomes as determined by race, ethnicity, and/or sexual orientation

and gender identity

Exposure to violence/crime (46 articles)

. Interpersonal violence

. Child abuse

. Victims of violent assault (including firearms injury)
. Human trafficking

Food insecurity (2 articles)

- Feasibility/acceptability (4)
- Operational metric (3)

- Provider knowledge (3)

- Health outcomes (2)

- Linkage to resources (1)

Reported outcomes (64)2

. 49 (76.6%) Positive/effective
- Feasibility/acceptability (14)
- Provider knowledge (12)
- Linkage to resources (10)
- Health outcomes (8)
- Case identification (4)
- Operational metric (1)

. 6 (9.4%) Equivocal or mixed
- Health outcomes (5)
- Case identification (1)

. 9 (14.0%) Ineffective or no change
- Case identification (4)

- Health outcomes (3)

Linkage to resources (1)

- Operational metric (1)

Reported outcomes (3)4
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. Lack of access to healthy food/diet . 3 (100%) Positive/effective:
- Linkage to resources (2)

- Feasibility/acceptability (1)

Housing insecurity/homelessness (4 articles) Reported outcomes results (6):
. Lack of sufficient domicile or shelter . 5 (83.3%) Positive/effective
- Operational metric (2)
- Linkage to resources (2)
- Health outcomes (1)
. 1 (16.7%) Equivocal or mixed
- Feasibility/acceptability

Language/literacy/healthcare literacy (16 articles) Reported Outcomes (23)*:
. Low primary literacy . 17 (73.9%) Positive/effective
. Low healthcare literacy - Patient comprehension (10)
. Non-English-speaking populations - Feasibility/acceptability (4)

- Operational metric (2)
- Health outcomes (1)

. 2 (8.7%) Equivocal or mixed
- Patient comprehension (1)
- Health outcomes (1)

. 4 (17.4%) Ineffective or no change
- Feasibility/acceptability (2)
- Patient comprehension (1)

- Linkage to resources (1)

Socioeconomic disparities/poverty (13 articles) Reported outcomes (19)@
. Impoverished . 15 (79%) Positive/effective
. Lower socioeconomic status population - Health outcomes (5)

- Operational metric (5)

- Linkage to resources (3)

- Feasibility/acceptability (2)
. 2 (10.5%) Equivocal or mixed

- Health outcomes (2)
. 2 (10.5%) Ineffective or no change

- Health outcomes (1)

- Operational metric (1)

Abbreviation: SDoH, social determinants of health.

a .
Several articles reported more than one outcome.
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