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Abstract
Objective: This systematic review examined and synthesized peer-reviewed research studies that reported the
process of integrating social determinants of health (SDOH) or social needs screening into electronic health re-
cords (EHRs) and the intervention effects in the United States.
Methods: Following PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) guidelines, a
systematic search of Scopus, Web of Science Core Collection, MEDLINE, and Cochrane Central Register of Clinical
Trials was performed. English language peer-reviewed studies that reported the process of integrating SDOH or
social needs screening into EHRs within the U.S. health systems and published between January 2015 and De-
cember 2021 were included. The review focused on process measures, social needs changes, health outcomes,
and health care cost and utilization.
Results: In total, 28 studies were included, and half were randomized controlled trials. The majority of the studies
targeted multiple SDOH domains. The interventions vary by the levels of intensity of their approaches and het-
erogeneities in outcome measures. Most studies (82%, n = 23) reported the findings related to the process mea-
sures, and nearly half (43%, n = 12) reported outcomes related to social needs. By contrast, only 39% (n = 11) and
32% (n = 9) of the studies reported health outcomes and impact on health care cost and utilization, respectively.
Findings on patients’ social needs change demonstrated improved access to resources. However, findings were
mixed on intervention effects on health and health care cost and utilization. We also identified gaps in imple-
mentation challenges to be overcome.

1Center for Advancing Population Science (CAPS), Division of Internal Medicine, Department of Medicine, Medical College of Wisconsin, Wauwatosa, Wisconsin, USA.
2Department of Health Policy and Management, College of Public Health, University of Georgia, Athens, Georgia, USA.
3China Center for Health Development Studies, Peking University, Beijing, China.
4Division of Geriatric Medicine and Gerontology, Department of Medicine and the Center on Aging and Health, School of Medicine, The Johns Hopkins University,
Baltimore, Maryland, USA.
5Division of Research, Nursing and Patient Care Services, Stanford Health Care, Palo Alto, California, USA.
6Joseph J. Zilber School of Public Health, University of Wisconsin Milwaukee, Milwaukee, Wisconsin, USA.

*Address correspondence to: Alice F. Yan, MD, PhD, Center for Advancing Population Science (CAPS), Division of Internal Medicine, Department of Medicine, Medical
College of Wisconsin, 8701 West Watertown Plank Road, Wauwatosa, WI 53226, USA, E-mail: dralicey@gmail.com

ª Alice F. Yan et al., 2022; Published by Mary Ann Liebert, Inc. This Open Access article is distributed under the terms of the Creative Commons License
[CC-BY] (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

Health Equity
Volume 6.1, 2022
DOI: 10.1089/heq.2022.0010
Accepted May 14, 2022

Health Equity

454

http://creativecommons.org/licenses/by/4.0


Conclusion: Our review supports the current policy efforts to increase U.S. health systems’ investment toward
directly addressing SDOH. While effective interventions can be more complex or resource intensive than an
online referral, health care organizations hoping to achieve health equity and improve population health
must commit the effort and investment required to achieve this goal.

Keywords: social needs; screening; intervention; health care utilization and cost; clinical outcomes; systematic
review

Introduction
In Sir Michael Marmot’s landmark Whitehall study
(1978),1 he offered primary evidence of the dose–
response association between the health outcomes
and socioeconomic status of those in the British Civil
Service. As a result of this, our collective understanding
of the impact of social, economic, behavioral, and envi-
ronmental factors on individuals’ health has grown.
Social determinants of health (SDOH) are defined by
The World Health Organization Commission2–4 as
the ‘‘conditions in which people are born, grow, live,
work, and age.’’ This landmark document outlined
three recommendations for improving the conditions
experienced by individuals: (1) address unbalanced dis-
tributions of power, money, and resources; (2) measure
the problem; and (3) evaluate the impact of actions.

United States Health systems’ interest in addressing
SDOH has increased markedly in recent years, as ex-
emplified by new attention from policymakers and re-
searchers. For example, in the 2010 Patient Protection
and Affordable Care Act, a mandate was implemented
that requires nonprofit hospitals to participate in
community-level planning to improve community
health and to conduct Community Health Needs
Assessments every 3 years.5 Mounting evidence
shows that SDOH account for substantially more vari-
ation in health outcomes than medical care.3,6 A social
need is described as the need of an individual as a result
of SDOH.7 Thus, investment in addressing social
need(s) through social services (e.g., housing, financial
resources, food access), care coordination, and com-
munity outreach can positively impact health outcomes
and reduce health care spending.8

As the U.S. health care systems move toward value-
based models that incentivize positive results, they have
started the momentum to seek out new ways to collect
data on SDOHs from patients’ electronic health records
(EHRs) and incorporate SDOH-related screen and re-
ferral, specifically to screen for social needs, and pro-
vide a tailored intervention into routine care among
patients who are identified to have social needs.9,10

Prior reviews have explored the impact of screening
for SDOH in clinical care settings,11 using SDOH data
found in EHR to predict risk,12 reliability, and validity
of screening tools,13 and effectiveness of intervention in
addressing multiple domains of SDOH or a particular
social need in the health care setting,14,15 as well as ev-
idence, implementation, challenges, and opportuni-
ties.16 However, at least four questions related to the
implementation and effectiveness of interventions to
address domains of SDOH remain not fully answered.
First, is screening for social needs in clinical settings ef-
fective? Few studies provided clear descriptions of the
clinical workflow involved in screening for and inte-
grating SDOH in EHRs, and the subsequent interven-
tions either through social prescriptions, such as
health professionals working with social workers or
community connectors to refer patients who have
social needs with community resources or social ser-
vices. Social prescription can be administered through
referrals or direct support within health care settings
to address patients’ social needs related to SDOH.

Second, are social needs interventions delivered in
clinical settings effective at reducing cost/utilization
and improving clinical outcomes? To our knowledge,
and documented in other reviews,14,16,17 limited studies
reported intervention effects on a full range of out-
comes, including (1) process measures; (2) short-term
outcome directly related to social needs (e.g., level of
need and what percentage of these needs were met),
(3) intermediate outcome or impact on health out-
comes, and (4) long-term outcome or impact on health
care cost or utilization. Within these studies, less than
half reported impacts of such intervention on SDOH
(48%), health impact (30%), and health care cost or uti-
lization impacts (27%), respectively.14 Third, what are
the components of effective social needs interventions
in clinical settings? Fourth, what are barriers, facilita-
tors, and resources needed to implement effective so-
cial needs interventions in clinical settings?

To address these gaps, this systematic review exam-
ined and synthesized peer-reviewed research studies
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that reported the process of integrating SDOH or social
needs screening into EHRs for documenting social
needs and the intervention effects on a full range of
outcomes, including process measures, impacts on so-
cial needs, health outcomes, and health care cost and
utilization. In addition, this review discussed current
gaps and opportunities to implement effective social
needs interventions in future research.

Methods
Data sources and search strategies
Following the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analysis) checklist and
guidelines, a systematic review was conducted to sum-
marize the existing studies.18 Four major medical and
public health databases were used in this study, includ-
ing Scopus, Web of Science Core Collection, MEDLINE
(Ovid), and Cochrane Central Register of Clinical Trials
(Wiley). Limits set included articles in English, con-
ducted in the United States, and published between Jan-
uary 1, 2015 (the year immediately after collecting
SDOH in health care systems was recommended by
the Institute of Medicine) and December 2021.

The strategy deployed for this search used keywords
and medical subject headings (MeSH) combined with
database-specific techniques for advanced search.
A number of keywords and MeSH terms were identi-
fied to represent the topics of SDOH, social needs,
screening, and EHRs in health care setting. According
to Healthy People 203019 framework, SDOH are cate-
gorized into five different domains: ‘‘economic stability,
education access and quality, health care access and
quality, neighborhood and built environment, and so-
cial and community context.’’ Given the current litera-
ture and the diverse topics of addressing social needs or
SDOH, the Healthy People 203019 framework was used
to select articles for inclusion and synthesizing (Fig. 1).

Following the guidelines established above, the key-
words and MeSH terms were established for each of the
four databases. The strategy for this search is fully de-
tailed in Supplementary Data S1. In sum, 2241 results
generated from the literature searches were down-
loaded into the reference management software End-
note. After removing duplicate articles, 1325 unique
publications were uploaded into Rayyan online review
software20 (https://rayyan.qcri.org/) for subsequent
screening. For comprehensiveness, we included addi-
tional eight journal articles identified from other sour-
ces, such as Google Scholar, and further from a citation
search by scanning the references of these articles.

Study selection: inclusion and exclusion criteria
Two independent reviewers (A.Y. and Y.W.) screened all
the results to determine eligibility for this review. Selec-
tion was based on whether the study met all six inclusion
criteria detailed below. The rationale for inclusion and
exclusion criteria aligned with the study objectives.

(1) Published in peer-reviewed academic journals,
between January 1, 2015, and December 2021,
and in English;

(2) Studies that involved interventions/quality im-
provement initiatives targeting social risks or do-
mains of SDOH;

(3) Conducted in a U.S. health care setting;
(4) Studies that explicitly mentioned or implied mod-

ules/tools embedded into EHR system and
described the clinical SDOH-EHR integration as
part of the clinical workflow, which also reported
some or all of the components of the workflow
(i.e., time frame and care team member[s] for ad-
ministering an assessment/screening, and data
entry; identify EHR-documented SDH needs
and SDOH referral or intervention; tracking re-
ferrals and follow-up);

(5) Studies that examined the impact of such inter-
ventions/quality improvement initiatives on a

FIG. 1. Healthy People 2030 social determinants
of health framework. SDOH, social determinants of
health. Citation of the SDOH graphic: Healthy
People 2030, U.S. Department of Health and
Human Services, Office of Disease Prevention and
Health Promotion. Retrieved December 12, 2021,
from https://health.gov/healthypeople/
objectives-and-data/social-determinants-health
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host of outcomes, including process and out-
come changes on social needs, health impact,
and health care cost or utilization.

Studies were excluded if they were (1) systematic
reviews/meta-analyses; (2) opinions, commentaries, or
perspectives; (3) qualitative studies; (4) cross-sectional
or observational studies that simply used the hospital/
clinic EHR system as a tool for extracting data records
to investigate the associations between SDOH and
health outcomes/health care utilization; or (5) study
protocol. Lastly, we excluded studies primarily focused
on health care access or outreach programs. Although
health care access contributes to health disparities, the
focus of this review was health system/clinical programs
that integrate SDOH screening (to identify social and
economic needs) into an EHR system to address pa-
tients’ unmet social or financial needs.

Data extraction and assessment of bias
The data screening and extraction involved a two-
phase procedure. The first screening phase was a title/
abstract review, and the second phase was a full-text re-
view. Both phases were blinded (one reviewer cannot
see the decision of the other) to avoid reviewer bias
and conducted in Rayyan. Conflicts on review results
were resolved through group consensus. The first
phase of screening identified 145 articles for the full-
text screening. Following the inclusion and exclusion
criteria being applied to the second phase screening,
28 articles were left for synthesis.

Two independent reviewers (A.Y. and Y.W.)
extracted the data listed below from each article by fol-
lowing a uniform format: (1) study design, sample
characteristics and sample size, study quality; (2) clin-
ical setting; (3) target SDOH (what SDOH were
screened and the screening tool[s]); (4) integration
into clinical workflow (i.e., screening and data collec-
tion); (5) intervention; and (6) outcome measures.
The quality of these studies was then graded based
on the quality rating of the Grading Recommendations
Assessment Development and Evaluation (GRADE).21

Then the article results selection in each phase of sea-
rch and screening processes are provided in Figure 2.
PRISMA checklist was presented in Table 1.

Results
Twenty-eight studies22–49 were included in this system-
atic review. Their characteristics are summarized in
Table 2.

Study design, sample characteristics, quality
of studies, and clinical settings
Out of 28 studies reviewed, 14 were randomized con-
trolled trials (RCT)22,24–27,29,35,38,39,43–45,47–49 and the
other study designs included quasi-experimental de-
sign or pre/post designs. Samples included adults and
parents/caregivers of pediatric patients. In terms of
clinical settings, the majority of the studies were con-
ducted at health care organizations servicing low-
income individuals and families, such as Federally
Qualified Health Centers (FQHCs), safety-net hospi-
tals, community health centers, and primary care prac-
tices where the prevalence of social and economic
barriers to health is high among the patient population.
The quality ratings of studies varied from very low to
high based on the GRADE approach.21

SDOH-EHR integration (i.e., screening, data
collection, integration into EHR)
into the clinical workflow
All studies provided some basic information regarding
the screening for SDOH and integration of such
screening into the workflow. The integration process
was performed using any secure electronic device
(e.g., tablets, computers) and software (e.g., electronic
data capture systems/tools such as REDCap). The col-
lected data were further integrated into EHR systems
(i.e., Epic) of clinical institutions to identify at-risk in-
dividuals and to guide targeted intervention strategies
or referral services to address corresponding unmet so-
cial needs in follow-up appointments. Studies reported
either using EHR to identify at-risk patients who may
need social and economic assistance,24,31,43 or in-person
screening—usually including descriptions about re-
sponsible care team members and the time frame for
SDOH screening.22,25,26,29–34,36,38–40,44,48,49 However,
the time frame for data entry into the EHR was not dis-
cussed in studies. Of all the studies reviewed, only one41

reported the process of SDOH screening and capturing
responses as standard International Classification of
Diseases, 10th Revision (ICD-10) codes in the EHR.

Target SDOH and interventions
The majority of the studies targeted and addressed
multiple SDOH domains, including housing instability
and inhabitability (i.e., supportive housing, rent subsi-
dies, assist in household heat, or paying utility bills),
basic needs (i.e., provide shoes, clothing), food insecu-
rity, transportation, low income/financial constraints,
unemployment/loss of job or underemployment,
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childcare, medical/legal assistance, lack of medical in-
surance and other public benefits enrollment, and con-
cerns about adult household member’s mental health,
drug and alcohol use, neighborhood safety, trauma, ex-
posure to violence (including domestic violence), and
discrimination. Frequently, studies described partici-
pants having two or more social needs. The most
often reported social needs were related to housing,
food, childcare, and finances.

Interventions all targeted individual-level SDOH, in-
cluding social and economic needs. These interventions
vary by the level of intensity of their approaches. The
simplest approach involved health system staff identify-

ing social risks and needs among patients and following
up either by distributing a booklet of community re-
sources or referring patients to community resources
or social services. This practice usually had little follow-
up or process evaluation to determine whether patients
received the resources they needed. The second and
more advanced approach involved a patient navigation
process (usually administered by patient navigators, so-
cial workers, or case managers) that helped navigate pa-
tients to external human or social services based on
EHR-embedded SDOH information. The third ap-
proach involved a transition care coordination model
that helped patients move through different levels and

FIG. 2. PRISMA flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analysis.
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Table 1. Preferred Reporting Items for Systematic Reviews and Meta-Analysis Checklist

Section/topic No. Checklist item
Reported on page

number

Title
Title 1 Identify the report as a systematic review, meta-analysis, or both. 1

Abstract
Structured summary 2 Provide a structured summary, including, as applicable: background; objectives; data

sources; study eligibility criteria, participants, and interventions; study appraisal and
synthesis methods; results; limitations; conclusions and implications of key findings;
systematic review registration number.

1

Introduction
Rationale 3 Describe the rationale for the review in the context of what is already known. 1–2
Objectives 4 Provide an explicit statement of questions being addressed with reference to PICOS. 3

Methods
Protocol and

registration
5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address),

and, if available, provide registration information, including registration number.
n/a

Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics
(e.g., years considered, language, publication status) used as criteria for eligibility, giving
rationale.

3–5

Information sources 7 Describe all information sources (e.g., databases with dates of coverage, contact with
study authors to identify additional studies) in the search and date last searched.

3

Search 8 Present full electronic search strategy for at least one database, including any limits used,
such that it could be repeated.

4–5, Suppl 1

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic
review, and, if applicable, included in the meta-analysis).

4–5, Figure 2

Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in
duplicate) and any processes for obtaining and confirming data from investigators.

4–5

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and
any assumptions and simplifications made.

4–5

Risk of bias in individual
studies

12 Describe methods used for assessing risk of bias of individual studies (including
specification of whether this was done at the study or outcome level), and how this
information is to be used in any data synthesis.

5, Table 2

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means). n/a
Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done,

including measures of consistency (e.g., I2) for each meta-analysis.
n/a

Risk of bias across
studies

15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g.,
publication bias, selective reporting within studies).

n/a

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-
regression), if done, indicating which were prespecified.

n/a

Results
Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with

reasons for exclusions at each stage, ideally with a flow diagram.
5, Figure 2

Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size,
PICOS, follow-up period) and provide the citations.

5–6, Table 2

Risk of bias within
studies

19 Present data on risk of bias of each study and, if available, any outcome-level assessment
(item 12).

Table 2

Results of individual
studies

20 For all outcomes considered (benefits or harms), present, for each study: (a) simple
summary data for each intervention group (b) effect estimates and confidence intervals,
ideally with a forest plot.

6–8, Table 2

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures
of consistency.

n/a

Risk of bias across
studies

22 Present results of any assessment of risk of bias across studies (item 15). n/a

Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-
regression [item 16]).

n/a

Discussion
Summary of evidence 24 Summarize the main findings, including the strength of evidence for each main outcome;

consider their relevance to key groups (e.g., health care providers, users, and policy
makers).

9–11

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g.,
incomplete retrieval of identified research, reporting bias).

12

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and
implications for future research.

12

Funding
Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of

data), role of funders for the systematic review.
n/a

PICOS, participants, interventions, comparisons, outcomes, and study design.
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types of care at different facilities. Referrals, developing
an individual plan for coordination of care, and manag-
ing information exchange between providers and other
social service organizations is the responsibility of the
care coordinator. This approach usually targets patients
at higher risk for hospital readmission.26,27,43,49

Outcome measures
Based on the Centers for Disease Control and Prevention
program evaluation framework,50,51 we organized the
outcome measures into four categories, including (1) pro-
cess measures, (2) short-term outcome directly related to
social needs, (3) intermediate outcome or impact on
health outcomes, and (4) long-term outcome or impact
on health care cost or utilization. Process measures estab-
lished whether program activities were being imple-
mented as proposed. Meanwhile, outcome measures
evaluated effectiveness of the program on the short-
term outcomes on the targeted population, for example,
changes on the SDOH, intermediate outcomes such as
the health outcome, and the long-term outcome, such
as the impact on the health care cost and utilization.
Most studies (n = 23, 82%) reported the findings related
to the process measures, and nearly half (n = 12, 43%)
reported outcomes related to SDOH. By contrast, 39%
(n = 11) of the studies reported health outcomes, and
only 32% of the studies (n = 9) presented findings related
to the impact on health care cost and utilization.

The process measures and impacts on patients’ social
needs. The process measures include number of so-
cial referrals; number of people able to identify their so-
cial needs; rate of patients who agreed to receive help
(referral uptake); percentage of patients who contacted
a referral agency, enrolled in new community re-
sources, reported using community resources or social
services; and patients’ overall satisfaction with the re-
ferral/patient navigation services or satisfaction with
care.22–25,28,30–41,43,45,46 Findings were largely positive
for process measures. Similarly, although fewer studies
reported findings related to a program’s impact on pa-
tients’ social needs change, those studies led to im-
proved access to resources, resolutions of identified
problems, or decreased self-reported social distress
score.22,23,25,29,31,34,35,40,42,44

The health outcomes. Overall, few studies included the
health measures. The health outcomes measures had lit-
tle consistency across studies and varied by population
age (adults vs. the pediatric population). Health outcome

measures included health-related behaviors24,34,37 (e.g.,
quit cigarette smoking, fruit and vegetable consumption,
etc.), physical health,28,30,32,33,38,39,44 quality of life and
depression,45 and injury.31 The evidence of program
impacts on health is mixed. Some studies reported
improved health, including increased likelihood of
quitting smoking,24 improvements in child health
(caregiver self-report),29,44 better blood pressure dur-
ing pregnancy,30 decreased violent reinjury rate,31

improvements in systolic blood pressure (SBP) and
diastolic blood pressure, lowered low-density lipo-
protein cholesterol level,33 increased fruit and vegeta-
ble consumption,34 self-rated physical health and
disease self-management,38 improvements in quality
of life, and reduction of reported depression.45 In con-
trast, others reported no changes in behavioral
health,37 in patient-selected chronic disease (HbA1c,
body mass index, SBP, or cigarettes per day),38,39 or hemo-
globin A1c.33

Health care cost and utilization. Across studies, health
care cost and utilization measures varied widely while
findings were mixed but trending positive. Several stud-
ies reported positive impacts on health care cost and
utilization measures, such as improved immunization
completion rates, routine visits for preventative care,
lowered ED visits/hospitalizations among children25,47;
decreased 30-day hospital readmission rates, repeat
hospitalization, or total utilization in adults,26,38,39,42

while others reported null findings in adults.37,43,46

Only one study reported the cost-effective findings re-
garding return in investment in an average Medicaid
payer within the fiscal year.42,43

Discussion
This systematic review of 28 studies conducted within
the U.S. health system examined and synthesized the
process of integrating SDOH screening into EHRs
and the impact of social needs intervention on a full
range of outcomes. In studies that reported the process
measures, findings were generally positive. Simila-
rly, findings related to programs’ effects on patients’
SDOH-related social needs change demonstrated im-
proved access to resources. However, these interventions
impact on health outcomes and health care cost and uti-
lization were mixed. As a whole, this study contributed to
the literature by shedding light on several clinical and
population health-related research questions regarding
the implementation and effectiveness of social needs
screening and interventions.
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First, our study expands the literature on the current
clinical workflow for SDOH screening and integration
in EHRs. To our knowledge, few review articles pro-
vided clear descriptions of the clinical workflow in-
volved in screening for and integrating SDOH in
EHRs, and the subsequent interventions through social
prescriptions, such as health professionals working with
social workers or community connectors to connect pa-
tients who have social needs with community resources
or social services. Our findings indicate that research is
needed to explore more efficient means of SDOH
screening/EHR integration (i.e., screening, data collec-
tion, and integration into EHR) into the clinical work-
flow. Studies reviewed in this article reported various
methods for screening and coding, and only one
study explicitly described using codes from Interna-
tional Classification of Diseases, 10th Revision, Clinical
Modification (ICD-10-CM) to document patients’
SDOH. To facilitate the integration into the clinical
workflow, the essential first step is data standardization.

It is critical to implement data standardization in
clinical decisions to ensure suitable interventions and
referral practices are deployed by nurses, physicians,
and health staff to address SDOH and the sharing of
social needs data across health care facilities.52,53 In ad-
dition, data standardization is important for valid data
aggregation across EHR system of various practices and
communities. However, no uniform, accepted data
model or established criteria represent these determi-
nants in EHR systems.53,54 Similar to utilizing ICD-
10-CM codes and Current Procedural Terminology
in diagnosis and procedures/billing, respectively, the
American Hospital Association has suggested docu-
menting and coding SDOH using the many available
ICD-10-CM codes.55 For example, categories Z55–
Z65 (‘‘Z codes’’) of the ICD-10-CM codes are available
for hospitals to capture patient’s social needs. Current
Z codes include data on patient’s socioeconomic status
such as access to employment, education and literacy,
housing, or adequate food and/or water.

Although the American Hospital Association wants
to promote the usage of Z codes, health systems’ adop-
tion of SDOH Z codes remain slow. Based on a retro-
spective cohort study using the 2016 and 2017 National
Inpatient Sample from the Healthcare Cost and Uti-
lization Project database—the largest publicly available
all-payer inpatient care database in the United States,
of 14,289,644 admissions, 269,929 (1.9%) had an asso-
ciated SDOH Z-score content.56 This number indicates
SDOH Z-scores are not being utilized to an appropriate

degree within the health system. Thus, the coding being
used at this time is probably reflecting the true burden
of social needs poorly for hospitalized patients as un-
stable housing was reported in 37% of patients with di-
abetes in a national survey of safety net patients,57

which is much higher than 1.9%.
In addition, particularly in light of the COVID-19 pan-

demic, we have observed how SDOH pathways, when
linked with pre-existing comorbidities, apply a burden
of morbidity and mortality that is much higher than
expected upon minority communities.58–60 Without accu-
rately and timely collecting, documenting, identifying,
and addressing SDOH, we cannot effectively improve
health outcomes and reduce the health disparities that
have long existed to realize equity in health care.

Second, consistent with previous review articles, our
review showed that current studies that included both
health and health care cost and utilization measures
were limited in number and mixed in their results to pro-
vide conclusive evidence for the effectiveness of reducing
cost/utilization and improving clinical outcomes.14,17,61

In the current review, about half of all studies used
RCT design, and only one study reported cost-
effectiveness.42,43 More rigorously designed studies are
needed as the field moves forward to clarify cost-effective
intervention approaches. The sample sizes of studies vary
from 18 to 34,225 in nonexperimental design studies and
from 89 to 1300 in experimental design studies.

The measurements vary widely even within the same
outcome domains and thus make it difficult to compare
and synthesize. For example, a study reported the total
health care utilization (a count of all visits to the emer-
gency department, outpatient, and/or inpatient) would
limit our ability to compare the results in each usage.
Null findings from studies that focused on participants
with a high-risk or high-utilization rate may experience
a widespread statistical phenomenon–regression to the
mean,62 as seen in a recent RCT study—Camden Coa-
lition of Healthcare ‘‘Hotspotting’’ intervention.43

Third, although interventions vary by the level of in-
tensity, there was insufficient evidence that the interven-
tion intensity and the health or cost and utilization
outcomes were dose–response correlated. More contacts
or heavy intensities in social needs interventions did
not necessarily lead to better health outcomes. A recent
randomized control trial compared two interventions
in pediatric urgent care settings and suggested no statis-
tically significant differences in the delivery of personal-
ized printed resources about social services with or
without longitudinal, in-person navigation services.44
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Fourth, when examining the barriers to/facilitators of,
and resources needed to implement effective social needs
interventions in clinical settings, we must consider not
only patients’ uptake but also social service agencies’ ca-
pacity. Research may assume that current social service
agencies have the ability to address the social needs of
all community members.63 But in reality, social service
agencies have capacities that vary broadly by the type of
social need (easier to manage food-related needs than
housing needs or public transportation) and location of
the community.63 This was documented in a recent
study, which found that 2-1-1 referrals for food-related
needs were the most likely to be met, while referrals for
housing-related needs were the least likely.64 It is not sur-
prising that studies found that only a small portion (10%)
of those with social needs could connect with resources to
address these needs42 or low participation rates in govern-
ment benefits or assistance.43

A recent review16 suggested a deeper understanding
of an individual’s social needs patterns, timing, and se-
quences. Our findings suggest that for social needs to
be met there must be a shift from reactive damage con-
trol to proactivity that seeks to address many upstream
determinants (such as racism) at the population level.

Fifth, we call for future studies to report the capacity
for innovation and the implementation of value-based
payment models. The value-based payment has the po-
tential to spur innovation in upstream prevention, such
as screening patients for social risks. By doing so, the
health system (i.e., physician practices) can take the
early step of addressing social needs that lead to poor
health. None of the social screening and EHR integra-
tion studies reviewed in this study reported the imple-
mentation of a value-based payment model.

This finding was not surprising, although, as a recent
cross-sectional study of social risk screening by U.S.
physicians indicated that implementing social risk
screening in the U.S. health care setting was not associ-
ated with the practices’ overall exposure to value-based
payment.65 Instead, Brewster et al. found that adopting
social risk screening in the U.S. health care setting was
associated with high innovation capacity and focusing
on low-income populations, regardless of payment in-
centives.65 Most of the study settings reviewed in our
study were at health care organizations servicing low-
income individuals and families with limited innova-
tive capacities, such as FQHCs, safety-net hospitals,
and community health centers.

The recent finding by Brewster et al. and our obser-
vations have important implications. First, the current

practice capacity for innovation, rather than payment
incentives, is the primary driver of social risk screening.
Second, there is an urgent need to standardize ap-
proaches and implementation assistance to reduce the
level of innovative capacity required to introduce social
risk screening at the practice level.

Lastly, one solution U.S. health systems can provide to
improve community capacity is to make more direct in-
vestments instead of just screening and making referrals.
For example, a recent study66 identified that 78 new pro-
grams (involving 57 health systems, including 917 hos-
pitals) made direct financial investments (at least $2.5
billion) in SDOH from 2017 to 2019. Those investments
were committed to direct SDOH, including housing,
employment, education, food security, social commu-
nity context, and transportation. We applaud the efforts
of these health systems and encourage them to continue
direct and large investments in SDOH.

Limitations
This systematic review has at least two limitations. First,
this review has strict inclusion and exclusion criteria,
and all studies reviewed were limited to those in the
U.S. health system. In addition, the majority of the studies
were performed in community health centers. Therefore,
we caution against generalizing our findings to other set-
tings. Second, there may be review-level limitations such
as incomplete retrieval of identified research and the
study/outcome-level limitations, including heterogeneous
nature of the studies (variety of outcome measures, differ-
ent study designs) and the small number of published
studies with rigorous design. These limitations make it
difficult to quantify the intervention’s effects by systemat-
ically conducting a meta-analysis. We recommend care-
fully designed meta-analyses on outcomes related to
effectiveness and health care cost and utilization in future
studies with rigorous study designs.

Conclusion
In conclusion, this systematic review found positive
findings on the effects of interventions on process mea-
sures and patients’ change on SDOH-related social
needs. However, the findings were mixed about the im-
pacts of these interventions on health and health care
cost and utilization. Our review supports the current
policy efforts to increase U.S. health systems’ investment
toward directly addressing SDOH, such as housing,
food security, and job training. To effectively screen
and respond to SDOH in health care settings, a number
of changes must occur: federal standards must be estab-
lished for reflecting SDOH data in EHR, data collection
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of SDOH, or social needs must be incentivized through
financial or quality measures, and rigorous research that
examines the impact of these actions must be expanded.
While effective interventions can be more complex or
resource intensive than an online referral, health care
organizations hoping to achieve health equity and im-
prove population health must commit the effort and in-
vestment required to achieve this goal.
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