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PREFACE

Substantial empirical evidence of the contribution of social and behavioral factors to
functional status and the onset, progression, and effective treatment of disease has accumulated
over the past 4 decades. Yet efforts to improve health care, advance population and public health,
and develop and apply social and behavioral research remain largely separate from one another.
The Patient Protection and Affordable Care Act' and the move toward accountable care
organizations provide impetus for creating policy and business frameworks for coordinated
action, with electronic health records (EHRs) as a unifying “nervous system.”

This committee was charged with recommending what social and behavioral information
should be included in EHRs and identifying obstacles to the inclusion of such information and
ways to overcome those obstacles. The inclusion and use of such data in an EHR should foster
better clinical care of individual patients and of populations, and enable more informative
research on the determinants of health and the effectiveness of treatments. Committee members
reflecting different perspectives, disciplines, and concerns grappled with how to create a
coordinated approach that would maximize the chances achieving these outcomes.

By bringing together social and behavioral scientists with clinical and public health
practitioners and information technology (IT) experts, the committee forged a new understanding
of different frames of thinking. Not surprisingly, the social and behavioral scientists were most
focused on domains and measures that had been shown in the research literature to be linked to
health or longevity, while the clinicians and practitioners were more concerned with the
implications of collecting the information, including how it could be used and the burden of
collecting and storing it. Similarly, the committee gained an appreciation for different uses of
words. For example, the terms standard and domain had different meaning for IT members than
for social science members. During discussions, the committee often stopped to agree on
definitions of the terms being used before going on to reach agreement on judgments of specific
domains or measures. Readers of the report may find it helpful to read the sections that clarify
the committee’s use of key terms.

In its deliberations, the committee broke new ground in several ways that go beyond the
usefulness of its specific findings and recommendations. This report provides a concrete
approach to including social and behavioral determinants in the clinical context to increase
clinical awareness of the patient’s state, broadly considered, and to connect clinical, public
health, and community resources to work in concert. The committee emphasizes the standard
measures that are ready for widespread use and describe how, as a parsimonious panel, these
measures can provide an initial understanding of social and behavioral determinants of health.
This approach fosters interoperability as a starting point. We expanded the concept of a standard

"Public Law 111-148.
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metric from a research method to a clinical approach to supporting interoperability among
measures of a concept to accommodate changes over time and among populations.

Perhaps as important as the measures that the committee recommends to constitute the
“psychosocial vital signs” to be gathered in all EHRs are the measures that were not included in
the panel. Reflecting on the decision process calls to mind the Anna Karenina Principle, posited
by Jared Diamond from the opening line of this Leo Tolstoy’s classic: “Happy families are all
alike; every unhappy family is unhappy in their own way” (Diamond, 1994, p. 157). Diamond
observes that successful programs or projects must succeed on all aspects of the undertaking,
while less successful outcomes may result from any one of a multitude of problems or
limitations.

The Anna Karenina Principle was demonstrated in the deliberations of our committee.
The measures recommended for inclusion all scored well on all six criteria. All are standard,
available measures of domains that are related to health outcomes and provide useful
information, are feasible to measure, and are neither overly sensitive to ask nor available from
other sources. The measures that were not recommended had specific qualities that resulted in
their being given a lower priority for inclusion at this time. While the nature and extent of
shortcomings varied from measure to measure, most involved gaps between the importance of
domains to health and the usefulness of the associated measure for clinical care and population
management. Identifying these gaps may help to guide needed research.

A number of the measures that were not included in the final panel of recommended
measures had no major deficiencies. Their lack of inclusion at this time reflected the committee’s
belief that we needed as parsimonious a panel as possible to reduce barriers to the adoption and
use of these measures. They are good candidates for inclusion by systems that want greater depth
in addressing social and behavioral determinants of health and/or for inclusion in all EHRs in the
next round of additions. Finally, the committee also realized that its recommendations are only a
starting point. We learned of a number of current efforts to address the gaps of existing
measures. While these were not far enough along to provide the kind of evidence needed to
support a recommendation, some may achieve this within the next few years. Thus, the
committee’s final recommendation proposes a mechanism by which such advances can be
evaluated and inform expansion of the core panel when justified. By expanding the number and
quality of measures that can inform better, more comprehensive health care, the nation can
expand the number of healthy people.

Nancy E. Adler, Co-chair

William W. Stead, Co-chair

Committee on the Recommended Social and Behavioral Domains and Measures for Electronic
Health Records
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ABSTRACT

Despite strong evidence of the influence of social and behavioral factors on health, these
factors have not been well addressed in clinical care. The increasing emphasis on population
health management is focusing more attention on the social and behavioral determinants of
health, but the limited availability of information on these determinants impedes efforts to delay
the onset and progression of disease and improve well-being. To provide better patient care,
improve population health, and enable more informative research, standardized measures of key
social and behavioral determinants need to be recorded in electronic health records (EHRs) and
made available to appropriate professionals.

The Committee on the Recommended Social and Behavioral Domains and Measures for
Electronic Health Records was asked to recommend core measures of social and behavioral
domains for inclusion in all EHRs. It identified a parsimonious panel of measures that is
comprehensive, interoperable, and efficient. These “psychosocial vital signs” include four
measures that are already widely collected (race/ethnicity, tobacco use, alcohol use, and
residential address) and eight additional measures (education, financial resource strain, stress,
depression, physical activity, social isolation, exposure to violence, and neighborhood median
household income). While recognizing the additional time needed to collect such data and act
upon it, the committee concluded that the health benefits of addressing these determinants
outweigh the added burden to providers, patients, and health care systems. Advances in research
in the coming years will likely point to additional measures that should be included in the panel,
and periodic re-reviews should be undertaken to assess them.
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Summary

BACKGROUND

Substantial empirical evidence of the contribution of social and behavioral factors to
functional status and the onset and progression of disease has accumulated over the past few
decades. Traditionally, research and interventions on social and behavioral determinants of
health have largely been the purview of public health, which has focused on disease prevention,
protection, and promotion of the public’s health. Health care systems, in contrast, have focused
primarily on the treatment of disease in individual patients, and, until recently, social
determinants of health have not been linked to clinical practice or been of concern to health care
delivery systems. A variety of pressures are increasing the need for health care systems and
providers to attend to the social and behavioral determinants of health. These include the
relatively poor health status of the U.S. population despite high—and possibly unsustainable—
investments in health care, and new incentive structures through the Patient Protection and
Affordable Care Act such as accountable care organizations which reward health systems for
achieving better health with less use of costly medical services.

Electronic health records (EHRs) provide valuable information about the determinants of
health and the effectiveness of treatment. This information can enable more effective responses
to the pressures noted above when used by health systems, including public health officials;
researchers; and providers treating individual patients. Inclusion of information on social and
behavioral characteristics will provide vital knowledge to inform and improve all three uses.

The Health Information Technology for Economic and Clinical Health Act (HITECH) and
the Patient Protection and Affordable Care Act place new importance on the widespread
adoption and meaningful use of EHRs. “Meaningful use” in a health information technology
context refers to the use of EHRs and related technology within a health care organization to
achieve specified objectives. Achieving meaningful use also helps determine whether an
organization can receive payments from the Medicare and/or Medicaid EHR incentive programs.
The Centers for Medicare & Medicaid Services (CMS) is working with the Office of the
National Coordinator for Health Information Technology (ONC) and other parts of the U.S.
Department of Health and Human Services (HHS) to establish regulations for the third stage of
the meaningful use incentive program. Meaningful Use Stage 3 is in development, and
implementation for this stage is expected to start in 2017.

Meaningful Use regulations can incentivize the inclusion of social and behavioral data in
EHRs. Expansion beyond the traditional medical information collected in EHRs to include social
and behavioral health determinants requires the identification and application of criteria for
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determining what domains should be included in all EHRs and for specific populations. The
rapid adoption of EHRs and the exigent Meaningful Use Stage 3 criteria formulation by the ONC
and CMS add urgency to this effort.

THE FORMATION AND CHARGE TO THE COMMITTEE

The Office of Behavioral and Social Sciences Research and the National Institutes of Health
together with the Blue Shield of California Foundation, the California Healthcare Foundation,
the Centers for Disease Control and Prevention, CMS, The Lisa and John Pritzker Family
Foundation, the Robert Wood Johnson Foundation, the Substance Abuse and Mental Health
Services Administration, and the Department of Veterans Affairs requested that the Institute of
Medicine (IOM) conduct a two-phase study to identify social and behavioral domains and their
measures for inclusion in electronic health records. The charge to the committee for the project is
presented in Box S-1.

BOX S-1
Statement of Task

The Institute of Medicine will convene a committee to identify domains and measures that
capture the social determinants of health to inform the development of recommendations for
Stage 3 meaningful use of electronic health records (EHRs). The committee's work will be
conducted in two phases and produce two products. As part of its work, the committee will:

Phase 1

1. Identify specific domains to be considered by the Office of the National Coordinator,

2. Specify criteria that should be used in deciding which domains should be included,

3. Identify core social and behavioral domains to be included in all EHRs, and

4. Identify any domains that should be included for specific populations or settings defined by

age, socioeconomic status, race/ethnicity, disease, or other characteristics.

A brief phase 1 report will be produced and submitted to the sponsors by the end of March
2014.

Phase 2
The committee will consider the following questions:

1. What specific measures under each domain specified in Phase 1 should be included in
EHRs? The committee will examine both data elements and mechanisms for data collection.

2. What are the obstacles to adding these measures to the EHR, and how can these obstacles
be overcome?

3. What are the possibilities for linking EHRs to public health departments, social service
agencies, or other relevant non-health care organizations? Identify case studies, if possible,
of where this has been done and how issues of privacy have been addressed.
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SUMMARY S-3

A final report that includes the Phase 1 report and addresses the Phase 2 questions will be the
final product.

The committee will make recommendations where appropriate.

In response to that request, the IOM convened a multidisciplinary committee of 13
members with a wide variety of expertise, including leaders from the fields of health information
technology, clinical care and health systems, social and behavioral determinants of health, and
measurement.

THE COMMITTEE’S APPROACH IN PHASE 1

To meet its charge, the committee first established the rationale for adding social and
behavioral determinants of health into EHRs and considered how EHRs may assist providers in
their decision making, resulting in improved health outcomes for their patients, regardless of
Meaningful Use adoption and implementation. The committee held four information-gathering
meetings to hear from other experts in the field, stakeholders, and the public. In addition, the
committee met in closed sessions to allow for discussion and deliberation.

Before the first meeting and throughout the study process, the committee reviewed
relevant literature. Its formal review of the literature focused on identifying peer-reviewed,
published literature and reports; evidence-based reviews from governmental and other agencies;
and previous IOM reports that were germane to the statement of task. For this study, the
committee uses the term candidate to refer to the core domains (the third item of the Statement
of Task) since the specific task during Phase 1 was to identify domains that should be considered
by ONC for Stage 3 Meaningful Use. In this context the core domains are those that the
committee proposed as candidates for being selected for Meaningful Use. The committee erred
on the side of inclusion at this stage while also trying to limit the number of candidate domains.
Throughout this study, the term domain is used to refer to determinants of health, which could
include health conditions that, in turn, influence other health outcomes. The committee also
embraced the use of the World Health Organization’s definition of health being “a state of
complete physical, mental and social well-being and not merely the absence of disease or
infirmity” (WHO, 1946).

Domains and Criteria

Several existing conceptual frameworks identify categories of health determinants and
the ways in which they link to mortality as well as to disease onset and progression. These
models generally distinguish individual-level characteristics (such as biological factors,
emotional and cognitive traits, and health-related behaviors) from features of the context in
which they emerge and operate (such as the physical and social environment). The committee
reviewed a number of existing frameworks and selected three that it used in developing an
outline of domains for the committee to review (see Chapter 2) as an initial step in identifying
domains to be considered for inclusion in all EHRs.

The committee then decided on the following criteria for domains to be given a high
priority for inclusion in EHRs:

1. Strength of the evidence of the association of the domain with health.
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2. Usefulness of the domain, as measured for

a. The individual patient for decision making between the clinician and patient
for management and treatment;

b. The population to describe and monitor population health and making health
care—related policy decisions that affect the population cared for by the particular
health system or as a whole; and

c. Research to conduct clinical and population health research to learn about the
causes of health, the predictors of outcomes of care, and the impact of
interventions at multiple levels.

[98)

Availability and standard representation of a reliable and valid measure(s) of the domain.

4. Feasibility, meaning whether a burden is placed on the patient, the clinician and the
administrative time and cost of interfaces and storage.

5. Sensitivity, that is if patient discomfort regarding revealing personal information is high
and there are increased legal or privacy risks.

6. Accessibility of data from another source (i.e., information from external sources may be

accessible to meet the needs of patient care, population health, and research; if so, the

domains would have less priority for inclusion in the EHR).

The committee worked to narrow the number of domains in the outline using the first two criteria
through a consensus process. The result reduced the number of domains constituting the
candidate set to 17 for which the committee found sufficient evidence of relevance and
usefulness to consider for inclusion in all EHRs. Given the limited time that the committee had
to complete its Phase 1 tasks in order for its recommendations to be useful for Meaningful Use
Stage 3 deliberations, the committee only used criteria 1 and 2 to select the 17 candidate
domains. Chapter 3 of the report and the criteria presented above are intended to serve as
resources to support their drafts and final decisions.

Committee’s Key Conclusions in phase 1

In addition to developing criteria for selecting domains and measures to recommend for
inclusion in all electronic health records, the major focus of Phase 1 was identifying a candidate
set of domains relevant for all individuals. The committee’s conclusions are listed in Table S-1.
Of note, the committee opted to include domains even if they are already routinely captured in
EHRs to ensure that they will continue to be prioritized and to encourage the use of standard
measures for these domains. The domains are not listed in order of priority. Rather, they are
organized by the committee’s initial outline, which ordered domains in terms of types of levels
they represented.
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TABLE S-1 Summary of Selected and Non-Selected Domains

Candidate Set of Domains for Consideration for the

Inclusion in all Electronic Health Records
(Chapter 3)

Domains Reviewed But Not Selected (Appendix A)

Sociodemographic Domains
= Sexual orientation
= Race/ethnicity
= Country of origin/U.S. born or non-U.S. born
*  Education
*  Employment
* Financial resource strain
(Food and housing insecurity)

Psychological Domains

»  Health literacy

= Stress

= Negative mood and affect
(Depression, anxiety)

» Psychological assets
(Conscientiousness, patient engagement/
activation, optimism, self-efficacy)

Behavioral Domains

= Dietary patterns

»  Physical activity

= Tobacco use and exposure
= Alcohol use

Gender identity

Negative mood and affect

(Hostility and anger, hopelessness)
Cognitive function in late life
Psychological assets

(Coping, positive affect, life satisfaction)

Abuse of other substances
Sexual practices
Exposure to firearms
Risk-taking behaviors
(Distractive driving and helmet use)

Individual-Level Social Relationships and Living Conditions Domains

= Social connections and social isolation
= Exposure to violence

Neighborhoods and Communities

= Neighborhood and community compositional
characteristics
(Socioeconomic and racial/ethnic
characteristics)

Social support
(Emotional, instrumental, and other)
Work conditions
History of incarceration
Military service
Community and cultural norms
(Health decision making)

Neighborhood and community contextual
characteristics
(Air pollution, allergens, other hazardous
exposures, nutritious food options, transportation,
parks, open spaces, health care and social services,
educational and job opportunities)

Domains Not Selected

Narrowing the initial set of domains covering the whole range of social and behavioral
determinants was a difficult task. The committee’s decisions were guided by awareness of the
need to identify the domains for which there was adequate evidence of the association of the
domains with health outcomes and of the usefulness in having the information in EHRs. Most of
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the domains excluded from the final candidate set simply lacked an adequate evidence base to
support routine capture of these data. Since the Phase 1 study serves as a foundation for the
committee’s deliberations regarding their remaining task, the Phase 1 study report is woven into
this report largely unchanged as Chapters 1-3.

PHASE 2: PRIORITIZING DOMAINS AND MEASURES

As the committee entered its Phase 2 work, two information-gathering sessions were held
(see Appendix C for the agendas). The committee began to compile measurement tools for the
candidate domains. These measures are essential ingredients in EHRs; they must be consistently
defined and used in order to achieve interoperable standards, a priority goal for ONC. The
committee also saw opportunities for increasing standardization despite logistical challenges to
achieving routine, harmonized measurement tools. Toward meeting this objective, the committee
applied criteria 3 through 6 to the 17 candidate domains, along with their subdomains, which had
been selected as the best candidates for inclusion in EHRs, while continuing to take account of
criteria 1 and 2. In several instances, multiple measures of a domain were carefully considered.
In other instances, a single accepted standard measure, which had been tested for its reliability,
validity, and scoring stood out. The committee weighed the usefulness and feasibility of
collecting data using each measure, and potential concerns about the sensitive nature of the
information or violations of privacy in collecting, storing, or using the data were also considered.
Finally, the committee examined the accessibility of the data from other sources.

Initially, the committee considered each domain and measure individually. However, as
work progressed, the committee stepped back and considered overlap between domains and their
measures and interactions among them. To recommend core measures of social and behavioral
domains for inclusion in all EHRs, the committee saw greater value in considering the measures
as a whole and identifying a parsimonious panel of measures that would be complete,
interoperable, and efficient.

The committee also considered the stability of the measure and the implications for how
often they need to be assessed. Sociodemographic characteristics of the person, which help
determine their resources and adverse exposures, are relatively unlikely to change, especially
once one reaches adulthood. Other risk factors are more fluid. Although some health behaviors
are habitual, they may fluctuate independently or in response to an intervention or treatment.
Social relationships and affective states are likely to vary over time and with changing
circumstances.

The stability of a domain affects the frequency with which it needs to be assessed for use
in direct patient care (for screening, intervention, or monitoring), by the health system or public
health, or for purposes of research. A stable domain can be assessed once at entry; others require
periodic screening with detailed assessment and follow-up on a positive screen. Others, such as
the patient’s address, require verification at every visit. Frequency of assessment is a factor in
evaluating the feasibility of including a measure of the domain in EHRs; a detailed assessment
may be feasible if needed only at entry, but not if needed frequently. Similarly, domains that can
be assessed with a brief screen with targeted follow-up are more feasible than in-depth
assessments that need to be repeated.
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Construction a Parsimonious Panel of Measures: Usefulness, Readiness, and Committee
Judgment

In Phase 2, evaluations of measures collapsed the four criteria into two dimensions. One
dimension represents the readiness of a measure for use in the EHR. Readiness was quantified
across the following criteria: availability of a standard, freely available measure; feasibility; and
lack sensitive information. The second dimension represents the usefulness of having the
information generated by the measure in the patient record for clinical, population management,
and research purposes. Table S-3 presents a summary of the committee’s process from its
identification of conceptual frameworks to its final steps in constructing a parsimonious panel of
measures.

TABLE S-2 The Committee’s Analytic Process in Narrowing Domains and Measures to a Parsimonious
Measurement Panel

Process Steps Method Results

Conceptual Framework Integrate models relevant to SBD of health 5 Levels

Analysis (Figure 2-1 to Figure 2-4)

Domain Identification From extensive list of SBD concepts identified domains 31 Domains
for consideration (Table 2-1)

Candidate Domains Applied criteria: strength of association with health; and 17 Domains

Selection clinical, population health, and research usefulness

Measure Identification Domain workgroups conducted literature reviews of 17 Domains/31
measures Measures
Measure set identified based on psychometric properties

Parsimonious Applied criteria: readiness (standard measure, feasibility, 11 Domains/12

Measurement Panel slack of sensitive information); usefulness for inclusion in Measures

Construction EHR; and overall committee judgment

NOTE: SBD = social and behavioral determinants of health; EHR = electronic health record

Figure 5-1 in Chapter 5 displays all the measures and where they fall on these two
dimensions. The committee also assigned an overall score to each measure. In general, the
strongest endorsement was for measures that scored highest on both readiness and usefulness,
but some measures that were high on usefulness but somewhat lower on readiness were also
included. Informed by these ratings, the committee reached consensus on four domains that are
currently being collected in many clinical settings and eight domains that are not yet routinely
collected. Table S-3 below summarizes the 11 domains and 12 measures that compose the
selected panel and the number of questions in each measure.
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TABLE S-3 Core Domains and Measures

Domain Measure

e Race/ethnicity e U.S. Census (2 Q)

e Education e Educational attainment (2 Q)

¢ Financial resource strain e Overall financial resource strain (1 Q)

e Stress e FEloetal. (2003) (1 Q)

e Depression e PHQ-2(2Q)

e Physical activity e Exercise Vital Signs (2 Q)

e Tobacco use and exposure e NHIS(2Q)

e Alcohol use e AUDIT-C 3Q)

e Social connections and social isolation e NHANESIII (4 Q)

e Exposure to violence: Intimate partner violence e HARK (4 Q)

e Neighborhood and community compositional e Residential address
characteristics e Census tract-median income

NOTE: Q = question(s).

IMPLEMENTATION CHALLENGES

The need to adopt new standards and incorporate more social and behavioral information
in EHRs is driven by the contrasts in the performance of the U.S. health system, which has
achieved technological advances but is fragmented, uncoordinated, costly, and yielding poor
population health outcomes. Implementing changes to EHRs involves not just modifications to
technologies, but an expanded view of the determinants of health and adaptation in the way
clinical teams work, and how patients engage in their own care.

It is beyond this committee’s charge to address the general challenges of EHR use. The
committee was acutely aware that adding additional data to the EHR could increase the burden
on health systems, clinicians, patients, vendors, as well implementers of meaningful use
regulations. Accordingly, the committee used a systematic approach to weighing the trade-offs
and aimed for the most parsimonious set of measures.

Self-Reported Data

Most of the recommended measures rely on self-reported data. Obtaining such data does
not need to add to clinicians’ time as it does not necessarily need to be collected through an
interview with a member of the clinical team. It can also be collected directly from the patient on
paper or via a computer. Self-report can be subject to error and bias, and it is important for health
care systems to help patients understand the purpose and the value of the information being
collected. Future technological advances may allow collection of more objective indicators and
information on experiences that individuals may not be able to remember and report reliably. For
example sensors which record data for review and upload to the EHRs if appropriate—while not
without their own limitations—may eliminate or reduce the need for having to ask individuals
about behaviors such as exercise or sleep.
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Select measures for some determinants of health may be found in other sources related to
the patient, including EHRs from other institutions; personal health records; health risk
appraisals gathered by insurers, employers, or clinical data registries; community agency
datasets; national surveys; and data-sets gathered by third-party data integrators such as retail.
Presently there are few straightforward ways to transfer data from external data sources to EHRs
or vice versa.

The concept of a robust data infrastructure in a recent report, Robust Health Data
Infrastructure (AHRQ, 2014), developed by the JASON/MITRE Corporation, offers potential in
ensuring that data flows needed to make social and behavioral determinants of health accessible
to the patient, to the clinical care team, to the health system, and to society are realized. Data
could be stored at the point of acquisition and integrated at the point of need. With such an open
architecture, the committee’s recommended measures could be acquired from a wide variety of
sources.

Privacy Protections

Risks to the patient in some sensitive areas such as substance use or violence represent
considerable challenges to collecting data. However, basic safety measures are widely used.
When possible, data can be de-identified to provide anonymity. For example, in syndromic
surveillance, the public health entity only needs to know how many cases there are, and perhaps
associated information such as age, sex, and neighborhood but the specific names of individuals
are not needed. Privacy concerns are more likely in cases where there is a need to individually
link EHRSs to a public health registry and the data cannot be de-identified. However, the
transmitted data can be encrypted.

Institutions should inform patients about the specifics of data sharing. For example, if
data are being shared with public health officials, patients should be informed that this is
occurring and informed of the benefits that may incur through sharing that information. Routine
collection of these types of potentially sensitive data may have the additional benefit of
normalizing or destigmatizing their discussion in clinical practice.

Linking Data

Linking data from EHRSs to local public health departments and community agencies
provides several advantages to patients, providers, and the broader community. Information can
flow in both directions. For example, data in EHRs can enable public health practitioners to
identify groups of persons affected by environmental pollutants and identify areas that may need
environmental mitigations. Clinicians can use geocoded environmental data to coach individual
patients on risk mitigation or to tailor treatment.

Public health departments or community agencies are often in the best position to address
certain problems such as food insecurity, lack of housing, and social isolation. The manner in
which social and behavioral domains may be addressed fall far outside the typical interventions
found in health care. For example, food insecurity may be alleviated by access to government-
funded food assistance programs, but patients may need help in navigating the enrollment
process, or individuals may benefit from health interventions such as group home visits, but
some may also need community-level interventions.
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Resource Considerations

The business model for capturing social and behavioral domains and measures into the
EHR has yet to be fully realized, and few examples exist. The committee believes that cost
savings will accrue from addressing the social and behavioral determinants of health. However,
those bearing the costs of identifying and addressing these determinants do not necessarily
benefit from the resulting savings. The benefits accrue to society, health care payers, and health
systems who are reimbursed for population health management. While some of these benefits are
near term, many accrue over years. The costs of adding social and behavioral domains to EHRs,
such as programming, modifying workflows, and intervening on positive screens often fall on
the individual health practice or hospital. The movement toward population management and
accountable care organizations may address this malalignment over time. In the meantime, costs
remain a barrier.

The ultimate value of incorporating the social and behavioral domains of health in the
EHR lies in engaging the patient and aligning heath service and care. Such redesign is a long-
term answer to facing and addressing the implementation challenges summarized here. The
barriers and suggested interventions highlighted are intended to act as a reference to guide
stakeholders along this journey.

LOOKING FORWARD

The inclusion of the committee’s recommended measures in all EHRs (as well as those
which are appropriate for specific populations) will enable:

More effective treatment of individual patients in health care settings,

. More effective population management for health care systems and for public
health agencies, and

. Discovery of the pathways that link social and behavioral factors to functioning,
disease processes, and mortality that may inform new treatments and
interventions.

The committee’s judgments and recommendations necessarily reflect not only the current
status of knowledge about the social and behavioral determinants of health and of the measures
of the identified domains of health determinants, but also a tactical decision of the committee to
put forward at this time a parsimonious initial set of social and behavioral domains and measures
for inclusion in EHRs. A number of domains and measures narrowly missed inclusion in this set,
and are thus readily available to be added to EHRs when the opportunity next arises. In addition,
over the coming years, new research may point to the importance and usefulness of domains and
measures that were not selected based on current knowledge. A number of measures are very
promising and potentially important, but the committee found that they currently fell short on
aspects of readiness for inclusion in all EHRs. These domains and measures that were not
included in the recommended panel merit greater attention as valuable targets of research. What
follows are the committee’s findings and recommendations.
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FINDINGS AND RECOMMENDATIONS

Finding 5-1: Four social and behavioral domains of health are already frequently collected in
clinical settings. The value of this information would be increased if standard measures were
used in capturing these data.

Recommendation 5-1: The Office of the National Coordinator for Health
Information Technology and the Centers for Medicare & Medicaid Services
should include in the certification and meaningful use regulations the standard
measures recommended by this committee for four social and behavioral
domains that are already regularly collected: race/ethnicity, tobacco use,
alcohol use, and residential address.

Finding 5-2: The addition of selected social and behavioral domains, together with the four
domains that are already routinely collected, constitute a coherent panel that will provide
valuable information on which to base problem identification, clinical diagnoses, treatment,
outcomes assessment, and population health measurement.

Recommendation 5-2: The Office of the National Coordinator for Health
Information Technology and the Centers for Medicare & Medicaid Services
should include in the certification and meaningful use regulations addition of
standard measures recommended by this committee for eight social and
behavioral domains: educational attainment, financial resource strain, stress,
depression, physical activity, social isolation, intimate partner violence (for
women of reproductive age), and neighborhood median-household income.

Finding 7-1: Standardized data collection and measurement are critical to facilitate use and
exchange of information on social and behavioral determinants of health. Most of these data
elements are experienced by an individual and are thus collected by self-report. Currently, EHR
vendors and product developers lack harmonized standards to capture such domains and
measures.

Recommendation 7-1: The Office of the National Coordinator for Health
Information Technology’s electronic health record certification process should
be expanded to include appraisal of a vendor or product’s ability to acquire,
store, transmit, and download self-reported data germane to the social and
behavioral determinants of health.

Finding 7-2: The addition of social and behavioral data to EHRs will enable novel research. The
impact of this research is likely to be greater if guided by federal prioritization activities.

Recommendation 7-2: The Office of the Director of the National Institutes of
Health (NIH) should develop a plan for advancing research using social and
behavioral determinants of health collected in electronic health records. The
Office of Behavioral and Social Science Research should coordinate this plan,
ensuring input across the many NIH institutes and centers.
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Finding7-3: Advances in research in the coming years will likely provide new evidence of the
usefulness and feasibility of collecting social and behavioral data beyond that which is now
collected or which is recommended for addition by this committee. In addition, discoveries of
interventions and treatments that address the social and behavioral determinants and their impact
on health may point to the need for adding new domains and measures. There is no current
process for making such judgments.

Recommendation 7-3: The Secretary of Health and Human Services should
convene a task force within the next 3 years, and as needed thereafter, to
review advances in the measurement of social and behavioral determinants of
health and make recommendations for new standards and data elements for
inclusion in electronic health records. Task force members should include
representatives from the Office of the National Coordinator for Health
Information Technology, the Center for Medicare & Medicaid Innovation, the
Agency for Healthcare Research and Quality, the Patient-Centered Outcomes
Research Institute, the National Institutes of Health, and research experts in
social and behavioral science.

With the passage of the Patient Protection and Affordable Care Act of 2010 (ACA) the
United States has begun to expand health coverage to millions of uninsured Americans, and the
nation is poised to reduce existing health disparities. Currently, the absence of social and
behavioral determinants of health in EHRs limits the capacity of health systems to address key
contributors to the onset and progression of disease. The addition and standardization of a
parsimonious panel of social and behavioral measures into EHRs can help spur policy, system
design, interoperability, and innovation to improve health outcomes and reduce health care costs.
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1

Introduction

SOCIAL AND BEHAVIORAL HEALTH AND
PSYCHOLOGICAL DOMAINS

Substantial empirical evidence of the contribution of social and behav-
ioral factors to functional status and the onset and progression of dis-
ease has accumulated over the past few decades. Research on social and
behavioral determinants of health was inspired to a substantial extent by
three landmark papers. The analysis by McGinnis and Foege (1993) of the
“actual causes of death” showed the large contribution of behaviors such
as smoking, diet and activity, and alcohol as well as socioeconomic status
to premature morality. Link and Phelan (1995) argued that social condi-
tions related to socioeconomic resources such as money, social ties, and
knowledge are “fundamental causes” of disease. Further, the Whitehall
Study of British civil servants (Marmot et al., 1984) demonstrated signifi-
cant decreases in rates of mortality at each step up in “occupational grade”
despite the fact that all of those followed had access to health care. Taken
together, these papers provided a compelling argument for examination
of the role of social and behavioral factors in the determination of health.

Much of the subsequent research on social conditions and their associ-
ated behavioral risks have been aimed at the elimination of avoidable and
unjust differences in morbidity and mortality among sociodemographic
groups. However, efforts to address health disparities among groups in
the United States are not the only reason to consider social and behavioral
determinants of health. In the past few years, the relatively poor health
status of the U.S. population as a whole relative to that of the populations

Copyright © National Acadenl/'ulsdences All rights reserved.

PREPUBLICATION COPY - Uncorrected Proofs



1-2 CAPTURING SOCIAL AND BEHAVIORAL DOMAINS IN EHRs

Capturing Social and Behavioral Domains and Measures in Electronic Health Records: Phase 2
of other countries has fostered interest in understanding the reasons for
this situation. The nation lags in life expectancy, maternal mortality, and
infant mortality and in the conditions that contribute to these outcomes,
including injuries and homicides, sexually transmitted diseases, adolescent
pregnancy, heart disease, obesity, diabetes, disability, chronic lung disease,
HIV/AIDS, and drug-related mortality (NRC and IOM, 2013). Bradley and
Taylor (2013) characterized the fact that the United States has higher rates
of morbidity and mortality (CIA, 2011; OECD, 2011a; United Nations,
2009) than other countries of the Organisation for Economic Co-operation
and Development (OECD)—even though it spends more on health care
than those nations (OECD, 2011b) both in absolute terms and as a por-
tion of the country’s gross domestic product—as the American health care
paradox.

This unfavorable balance between health care costs and the health of
the U.S. population suggests that the way in which the country allocates
spending for health care is suboptimal. Some of this may reflect waste and
inefficiency in the delivery of health care (Berwick and Hackbarth, 2012;
IOM, 2010). However, it may also reflect insufficient attention by the cur-
rent health care system to the major determinants of health and illness.
Increasing evidence indicates that the life conditions outside the encounters
with the health care system matter far more than the condition for which
a patient seeks care in the exam room. The best available estimates sug-
gests that the conditions for which patients seek medical care (accounting
both for access to care and the quality of the care that is received) accounts
for only about 10 percent of early deaths, whereas health behaviors and
social conditions are estimated to account for more than half of such
deaths (McGinnis et al., 2002). In contrast to the OECD countries that
Bradley et al. (2011) studied, the United States allocates relatively more of
its resources to health care and relatively less on social services. Across all
countries, those that had the highest ratio of spending on social services to
spending on health care had the best population health statistics.

Traditionally, research and interventions on the social and behavioral
determinants of health have largely been the purview of public health,
which has focused on prevention of disease and the maintenance of the pub-
lic’s health. Public health researchers and practitioners have long believed
that improving the health status of Americans requires addressing the
social determinants of health, which are defined as “circumstances in which
people are born, grow up, live, work, and age, as well as the health systems
they utilize” (CDC, 2013). The goals set for the U.S. population in Healthy
People 2020, which include improving health status and eliminating dispari-
ties, are explicit about the need to address social and physical environments
of populations to promote good health and ensure healthy development and
behaviors across the life course. Health care systems, in contrast, have pri-
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marily focused on the treatment of disease in individual patients, and until
recently, social determinants of health have not been linked in the United
States to clinical practice or health care delivery systems. Conversely, several
OECD countries incorporate social and behavioral information in their
provision of health care and as part of their electronic health record (EHR)
(OECD, 2013). The United Kingdom for example, collects information on
depression, anxiety, alcohol and tobacco use, as well as physical activity
levels (Mclntosh et al., 2004; NICE, 2009, 2010, 2013a,b). Countries that
are longtime users of EHRs, such as Denmark, New Zealand, and Sweden,
have benefited from the interoperable use of patient data. General practitio-
ners and hospitals are able to access patient information, such as physician
notes, examinations, prescribed medications, across the health system; and
health care facilities are able to plan across primary, secondary, and long-
term care settings (Gray et al., 2011).

In recent years, changes have begun in the United States, prompted, in
part, by concern about the unsustainability of the growth of health care
costs and poor overall public health statistics (NCHS, 2006). This is best
exemplified by the conceptualization of the “triple aim” by Berwick et al.
(2008). They posit that improvements to health outcomes in the United
States require the simultaneous pursuit of improvements to the experience
of health care, improvements to the health of populations, and reductions
in the per capita costs of health care. These are not independent goals but
rely upon each other in the pursuit of achieving high-value health care.
The nation’s response to the triple aim has resulted in the creation of the
National Strategy for Quality Improvement in Health Care that aims to
improve the quality of health and health care by aligning public and private
interests, in turn, having all parts of the health system working together
toward a common goal of improved health for all Americans (HHS, no
date).

Changes in policy affecting incentives for new approaches to health
care delivery included in the Patient Protection and Affordable Care Act!
and other policy innovations are encouraging the formation of more coordi-
nated systems that have a greater capacity to address the social and behav-
ioral needs of individual patients and to pay more attention to public health
(HHS, no date). Accountable care organizations (ACOs)—groups of doc-
tors, hospitals, and other health care providers, who provide coordinated
care to patients—and other group practices are incentivized to maintain the
health of the populations that they serve and reduce health care utilization
(PwC, 2010). To the extent that the provision of better services and inter-
ventions meet their patients’ social needs and to eliminate behavioral risk

I Public Law 111-148.
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and reduce the use of health care services, these systems will want to assess

the social and behavioral determinants of health.

EHRs hold the potential to serve as essential tools for improving
quality, increasing efficiency, and expanding access to the health system
(Friedman, 2006; Friedman et al., 2010) They provide crucial information
to providers treating individual patients, to health systems about popula-
tion health, and to researchers about the determinants of health and the
effectiveness of treatment. The inclusion of social and behavioral domains
in EHRs is vital to all three.

There are inherent risks to collecting personal data in an electronic
format. Safeguards have been enacted to counteract potential harms. Health
information is protected by a federal law, known as the Health Insurance
Portability and Accountability Act of 1996 (HIPAA),?> which restricts what
health care professionals can reveal about their patients’ medical status.
Given the seriousness of breaches of confidentiality and the extent to which
these can undermine the value of EHRs, electronic information must be
well-protected in a vigorous manner. Further, for EHRs to achieve their full
potential, data will need to be collected consistently across the nation. This
requires a commitment from all components in a health system—including
the patient’s interest and willingness to provide data, some of which might
be considered to be sensitive information to the individual.

GROWING USE OF ELECTRONIC HEALTH DATA AND EHRs

The patient health record, which traces its origin to the Mayo Clinic
(Melton, 1996), the Presbyterian Hospital (Lamb, 1955; Openchowski,
1925), and the Flexner Report a century ago (Flexner, 1910), serves “to
recall observations, to inform others, to instruct students, to gain knowl-
edge, to monitor performance, and to justify interventions” (Reiser, 1991,
p. 902). Early adopters of electronic health data began writing programs to
store and retrieve patient records in 1958 (Stead, 1989). By 1991, the Insti-
tute of Medicine (IOM) identified the computer-based record as an essential
technology for health care (NRC, 1997). Growth of interest in the EHR has
paralleled growth in other types of electronic technologies, including mobile
communications, online social networks, and sensors.

DEFINING THE EHR SYSTEM

At many institutions today, the legal health record—which is defined
by federal and state regulations—is actually a combination of electronic
systems and paper sources. The term EHR loosely refers to the electronic

2 Public Law 104-191, 110 Stat. 1936.
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version of the patient health record, but the term is ambiguous. The “EHR
system” comprises both the database that holds the patient information
and the software tools used to collect, store, and manage the information,
along with the tools needed to support decision making and analyze data
(McDonald et al., in press). Therefore, in practice, the EHR refers to those
portions of the patient health record that happen to be stored in a particular
EHR system. For example, institutions with two EHR systems (e.g., one
for inpatient care and one for outpatient care) may split their legal health
record into two EHRs. Furthermore, an EHR system is often referred to
simply as an “EHR.” The term “EHR data” is sometimes used to be clear
that the concept refers specifically to the information rather than to the
whole system (McDonald et al., in press). Figure 1-1 illustrates the compo-
nents of an EHR system.

An EHR system’s decision-making tools include data-driven alerts and
reminders, order sets, displays to visualize information, calculators, list

EHRS2 EHRS1 |-= External links

Ancillary links

i _l [ ] [ SS—— % ;
| Legacy paper ' o
{ records Electronic health records i

FIGURE 1-1 The legal patient record may comprise electronic and paper informa-
tion from several sources. In the simplest case, a health provider may be served by
a single electronic health record system (EHRS), whose database constitutes the
entire legal patient record. Some organizations have more than one EHRS. Ancil-
lary systems such as the clinical laboratory and registration systems have their own
databases, which may be considered separate from the legal patient record or may
be considered part of it; in addition, they usually upload information to the EHRS’s
database. There may also be links to outside sources of information, which may
upload information or remain purely as a link.
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managers, search tools, data validations, and links to knowledge resources
(McDonald et al., in press). These tools provide the opportunity to improve
decisions and to reduce errors. In the context of social determinants of
health, they enable the clinician to efficiently capture the determinants,
keep track of them, and apply them at the point of care, incorporating
evidence-based practices drawn from recent literature. When it is set up,
the EHR system can steer health care practice to use social and behavioral
determinants extensively and appropriately to improve health care out-
comes (HealthlIt.gov, no date-a,b).

EHR systems have, unfortunately, not yet achieved their potential. As
of 2009 only 4 to 16 percent of clinicians and hospitals were found to be
using EHRs (Blumenthal, 2009; Blumenthal and Tavenner, 2010), with
few using truly comprehensive systems. Recent scientific reports include
examples of unintentional and adverse clinical consequences in health care
settings using EHR systems (Han et al., 2005) because of the discrepancy
between health care work and information system design or implementa-
tion (Rosenbloom et al., 2006). Still, numerous studies indicate positive
results in using EHRs in the following section.

Efforts to recover from the 2008 financial crisis provided an opportu-
nity for improvement. The American Recovery and Reinvestment Act of
2009 (ARRA)? included the Health Information Technology for Economic
and Clinical Health (HITECH) Act provision, which provided billions of
dollars in incentives to use EHR systems to create “significant and measur-
able improvements” in population health outcomes through a transformed
health care delivery system. HITECH required that a certified EHR system
be used in a meaningful manner with the electronic exchange of health
information and reporting of quality measures. Since 2009, recent pub-
lished estimates (2012) indicate that 40 percent of office-based physicians
have adopted an EHR and 44 percent of hospitals reported having a basic
EHR system (RWJF et al., 2013).#

Clinical and Patient Use of EHRs

The inclusion of information on social and behavioral determinants
of health in EHRs could direct clinical utility in cases in which knowledge
of the condition is relevant to diagnosis, treatment, or prognosis. The data
in EHRs are useful tools for health care providers, including hospitals and

3 Public Law 111-5.

4 Since publication of the Phase 1 report, new data on use of EHRs point to expanded use.
For example, results from the National Ambulatory Medical Care Survey, released in May 2014,
revealed that in 2012 nearly 72 percent of office-based physicians used some type of EHR sys-
tem. This is a significant increase from approximately 35 percent in 2007 (Hsiao et al., 2014).

Copyright © National Academy of Sciences. All rights reserved.

PREPUBLICATION COPY - Uncorrected Proofs



INTRODUCTION 1-7
Capturing Social and Behavioral Domains and Measures in Electronic Health Records: Phase 2
health care centers, so they may track patient health and illnesses, medical
procedures and prognosis, family histories, and laboratory results. Further,
EHRs enable computer-based decision support during order entry and
prescribing medication. In a study whose findings were published in the
New England Journal of Medicine, people with diabetes seen by doctors
who used EHRs were 35 percent more likely to get all of the recommended
screening measures, such as eye exams and blood sugar tests, than patients
whose doctors relied on paper records. Moreover, they were 15 percent
more likely to have favorable outcomes on those measures (Cebul et al.,
2011). Health networks that use common data platforms are also able to
share information across health care providers to coordinate patient ser-
vices. This sharing of patient data allows the health system to efficiently
and effectively provide patient care. (See, for example, Box 1-1.) Networks
can also use those data to set reminders on when a patient is due for pre-
ventive screenings and alerts on contraindications on medications, among
other more administrative functions. While numerous challenges exist, the
resulting improvement in care coordination, case management, and health
care quality this enables will benefit the primary stakeholder—the patient.
Patients, like their health care providers, can use the data in their EHRs
to inform themselves and become more involved in their medical care.
Patient empowerment plays an integral role in improving quality of care.
An informed and actively involved patient can be more engaged in disease
self-management and is better able to adhere to the recommendations of his
or her health care provider recommendations. Patients who have access to
personal health data can obtain their laboratory results, receive drug and
appointment alerts, record their nonprescribed medicines and treatments,
and can monitor and track their illness treatment and progress, and learn
about the prognosis for their illness (Pagliari et al., 2007), potentially result-
ing in improved quality of care. (See, for example, Box 1-2.)

Public Health Uses of EHRs

Electronic health data provide valuable information on “the distribu-
tion of disease, function, and well-being within a population” (Friedman et
al., 2013, p. 1560). Perhaps the most common use of EHRs for managing
population health is the development of registries that help manage chronic
disease and promote prevention. EHRs may provide additional informa-
tion needed to create a comprehensive public health surveillance system by
complementing the data available from existing administrative sources such
as the Centers for Medicare & Medicaid Services (CMS) and the Veterans
Health Administration (Elliott et al., 2012).

Although many ACOs take a conventional medical approach in view-
ing their role in managing population health in relation to their panels of
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BOX 1-1
The Case of Veronica: Including Community Health Workers,
Advocacy Groups, and Citizens to Promote Healthy Neighbors

“Veronica,” a patient of Dr. Rishi Manchanda from South Central Los Angeles,
had previously sought care at an emergency department (ED) for recurrent and
worsening headaches, accompanied by fatigue and malaise. She was given
medication for pain and told to return if she did not get better. She returned twice,
still in pain. Subsequent workups included a computed tomography (CT) scan,
routine blood tests, and a lumbar puncture but revealed nothing clinically wrong.
Each of these three ED visits cost more than Veronica’s monthly rent. Veronica’s
headaches persisted; she took more sick days from work and she worried about
losing her job and about adequately caring for her young children.

When Veronica came to his clinic, Dr. Manchanda and his colleagues probed
further into Veronica’s symptoms. The clinic’s routine intake process includes the
collection of social data on housing. When asked about her living conditions,
Veronica revealed that her apartment was damp, infested by roaches, and full of
mold. She could not afford to move and the landlord would not repair the leaky
plumbing of her small, ground-floor apartment. The diagnosis, Dr. Manchanda
thought, was migraine headache triggered by chronic allergies and complicated
by sinus congestion. Allergens in the damp apartment also probably accounted
for her son’s frightening asthma flares, another source of anxiety for Veronica.

The medical staff connected Veronica to a community health worker, who
could visit her at home and help her obtain and take the medications she needed
to relieve her symptoms. At the same time, she was linked to a tenants’ rights ad-
vocacy group that petitioned the landlord—this time with a doctor’s note in hand—
to make the improvements that were in keeping with building codes that were
part of his contractual agreements and were in keeping with local building codes.
Veronica and her son got better. Veronica had no further ED visits and her needs
were fully met in a nearby “patient-centered home” clinic (Manchanda, 2013).

patients, others are defining population health as the health of individuals
in a geopolitical unit (Hacker and Walker, 2013). Even though both types of
ACOs would benefit by incorporating and addressing social and behavioral
determinants of health, those with the latter perspective are more likely to
incorporate a broader view of the determinants of health including social
services, public health, and environmental factors (Noble and Casalino,
2013). An ACO can perhaps best manage community health using data
systems that merge clinical data obtained from medical encounters and
stored in EHRs with community data obtained from a variety of sources
and stored in community information systems. A community informa-
tion system provides compositional and contextual information about the
environments where individuals reside, work, and learn. (See, for example,
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Box 1-3.) Knowledge of the distribution of community resources and envi-

ronmental factors that can affect the risk of disease may well become just as

important for managing patients’ health as knowledge of clinical indicators

such as body mass index.

Primary care specialties in the United States have largely endorsed the
patient-centered medical home model, which combines the transformation
of primary care practice with payment reform to incentivize the core ele-
ments of the model. One of the key functions of a patient-centered medical
home is the coordination of patient care by helping patients access com-
munity resources, facilitating referrals, linking patients to health care and
social services, and ensuring the effective transfer of information (Arend et
al., 2012; Stange et al., 2010; Wagner et al., 2012).

Integrating social and behavioral determinants of health into EHRs
could allow providers and public health agencies to better describe and
monitor patterns of heath and outcomes of care for the entire population
(Friedman et al., 2013; HealthIT.gov, no date-b). Capturing social deter-
minants of health in EHR data will allow health care providers to better
characterize, understand the causes of, and identify appropriate interven-

BOX 1-2
The Case of Sonia: Kaiser Permanente in Northern
California’s Domestic Violence Program

“Sonia” is a 38-year-old Mexican-American woman who has been married for
20 years, and the mother of two grown children. She has been a long-term hospital
employee who had recently been promoted to a supervisory position. At a routine
checkup, when the physician asked how things were at home, Sonia shrugged and
looked away. A gentle request, “Tell me more,” led her to reveal that although she
had been separated from her husband for 10 years, he continually terrorized her.
She was humiliated that the neighbors had called the police because of his angry
shouting. Recently, he had threatened to firebomb her home. When the physician
offered a referral to a domestic violence evaluator, Sonia accepted the referral
and subsequently joined a support group that she credits for “helping me find a
path out of the relationship.” She gained confidence to call the police for help, to
contact a lawyer, who obtained a restraining order, and then to file for divorce.

Sonia’s abusive situation was detected during routine screening for interper-
sonal violence (IPV). EHR tools such as prompts to screen for IPV, care paths,
charting and documentation, and an easily accessible referral protocol facilitate
the provision of a caring, effecting, and efficient response to IPV by health care
professionals. However, EHR prompts and tools are best paired with appropri-
ate training in order to successfully identify cues, including nonverbal responses
(McCaw et al., 2002).
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BOX 1-3
The Case of Benjamin:
Sharing EHR Records to Address Health

“Benjamin,” a 9-month-old, was hospitalized for difficulty breathing at Cincin-
nati’s Children Hospital and Medical Center. He suffered from respiratory prob-
lems, as well as chronic asthma. A resident caring for Benjamin learned that the
family had recently filed a complaint with the health department due to mold in
their apartment. Rather than make the necessary repairs, the landlord filed to evict
Benjamin’s family for their complaints. Once this health linkage was discovered,
Benjamin was referred to the Cincinnati Child Health Law Partnership (Child
HelLP).

The partnership between Cincinnati Children’s Hospital and Medical Center
and the Legal Aid Society of Greater Cincinnati allows the sharing of information
through the patient’s EHRs. Once a physician or social worker enters the referral,
it is automatically transferred to Child HeLP. Information is seamlessly transferred
between physicians and Legal Aid through EHRSs, allowing the patient or the pa-
tient’s family to be well-informed throughout the process.

The Legal Aid Society was able to intervene and stop the family’s eviction,
and also helped Benjamin’s family look for new, safer housing. The family was
able to move into a new home where Benjamin is no longer exposed to asthma
triggers such as mold (Cincinnati Children’s Hospital, 2012).

tions that health systems (and non-health care systems) can make to reduce
health disparities (HealthIT.gov, no date—c; ONC, 2013), which will allow
critical social problems and also costly problems for the health system and
society as a whole to be addressed. The addition of these variables has great
potential to improve the quality, safety, and efficiency of health services
delivery and to support national goals of improving health and eliminating
health disparities.

Research Uses of EHRs

The capture of a core set of standard social and behavioral deter-
minants of health as variables in the EHR advances data harmonization
and has the potential to unleash unprecedented opportunities for health
research. For example, EHRs can be used to evaluate practice variations
and their associations with health outcomes, which in turn will result in
improved patient care. Conventional clinical trials, pragmatic clinical tri-
als, clinical epidemiology, and health services research will benefit from
enhanced electronic datasets. EHRs can also enable the conduct of registry-
based randomized clinical trials (RRCTs), a new form of clinical research
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trial that takes advantage of computerized patient registries (Lauer and
D’Agostino, 2013). These trials are more cost effective than traditional
randomized clinical trials because of their more efficient use of time and
resources. For example, Frobert et al. (2013), using the RRCT model,
evaluated whether routine intracoronary thrombus aspiration (removal of
a blood clot within the heart by the use of an aspirator) before primary per-
cutaneous coronary intervention (unblocking of a coronary artery by inflat-
ing a balloon, causing a larger opening of the artery) reduced mortality.
Michael Lauer, director of cardiovascular sciences for the National Heart,
Lung, and Blood Institute, noted that the study was completed at a frac-
tion of the cost ($300,000) compared with that required for a traditional
clinical trial and was completed within a shorter period of time (Lauer and
D’Agostino, 2013; National Heart, Lung, and Blood Institute, 2013).

A recent report on precision medicine envisions new taxonomies of
diseases defined by their mechanisms and based on the availability of digital
information in EHRs linked with genomic and other information (NRC,
2011). The potential for the prevention as well as the treatment of these
diseases will be limited, however, if the underlying research fails to include
the full range of determinants spanning all the clinical, genetic, epigenetic,
and environmental variables that affect health. Social and behavioral data
can describe potentially modifiable conditions that, along with clinical and
biological data, can provide more preventive, diagnostic, and therapeutic
options for improving individual and population health (Barrett et al.,
2013).

The social and behavioral information in EHRs can advance both
basic and applied research. For example, information on environmental
attributes linked to a patient’s EHR can facilitate population research on
the causal impact of changes in these environmental attributes on behav-
ioral change, biomarkers of risk, and health outcomes. Longitudinal data
on patients derived from EHRs will be valuable in establishing causality.
This type of evidence is fundamental for establishing policies in a variety of
health-related areas. In addition, and perhaps of relevance to practitioners,
the availability of this data would enhance clinical research on the extent
to which consideration of social and environmental factors are useful in
improving the outcomes of care (such as for hypertension and diabetes
control). Finally, clinical research on clinician knowledge of these factors
may improve diagnosis, treatment, and follow-up; allow better risk strati-
fication; and enhance prediction of outcomes of care.

MEANINGFUL USE IN EHRs

The “Meaningful Use” requirements of HITECH provisions were struc-
tured to maximize the effectiveness of EHRs once they are adopted. Profes-
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sionals and hospitals that are eligible for incentives through HITECH are
required to attest to or to measure performance on a series of objectives
defined by CMS. The objectives specify EHR system functions and qual-
ity measures such as the use of computerized provider order entry, the
collection of demographic data, and the use of clinical decision support.
The objectives are organized into four categories: improve quality, safety,
and efficiency and reduce health disparities; engage patients and families;
improve care coordination and public health; and ensure adequate privacy
and security protections for protected health information (HealthIT.gov,
no date—c). The Meaningful Use program was divided into three stages.
Stage 1 took effect in 2011, and Stages 2 and 3 (which have been given
extensions) are expected to be in place in 2014 and 2017, respectively. As
a general guideline, the focus of Stage 1 is data capture and sharing, the
focus of Stage 2 is on advancing clinical processes, and the focus of Stage 3
is on improved outcomes (HealthIT.gov, no date—c).

Meaningful Use is defined through a public process. The Meaningful
Use Workgroup of the Health Information Technology Policy Committee
(HIT Policy Committee) defines a set of objectives and measures for each
stage through a series of public meetings. The HIT Policy Committee, which
is a federal advisory committee of the Office of the National Coordinator
of Health Information Technology (ONC), hears the recommendations of
the Meaningful Use Workgroup and other workgroups and tiger teams (an
assembled team of specialists) and drafts a letter to ONC with its recom-
mended objectives and measures. ONC shares them with CMS, and ONC
and CMS work jointly to define both the Meaningful Use requirements for
eligible professionals and hospitals (released by CMS) and the requirements
for EHR system certification (released by ONC). A proposed rule is first
released, and then a final rule is released after public comment.

Deliberations within the HIT Policy Committee and its workgroups
address the balance among moving as quickly as possible because of the
urgency of achieving health care reform, the desire to improve patient
outcomes, and the timing of incentives (which were front loaded), and
moving more slowly because of limited capabilities in currently available
EHR systems, the time needed to implement EHR systems, the realities of
small clinical practices, and the desire to learn from previous experience
with Meaningful Use before new stages are defined.’ As of October 2013,
about one-half of eligible professionals and two-thirds of eligible hospitals
had achieved Meaningful Use Stage 1, which represents a huge improve-
ment over the 2009 baseline level of achievement (King and Adler-Milstein,
2013). Additionally, CMS released data at the end of April 2014 indicating
that 88 percent of eligible professionals have registered for the Medicare or

5 Personal communication, G. Hirpcsak, Colombia University, October 21, 2013.
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Medicaid EHR incentive programs. Seventy percent of these professionals
completed requirements and received incentive payments. Ninety-five per-
cent of eligible hospitals had registered, with 91 percent completing Stage
1 requirements (ONC, 2014). Although progress continues, few providers
and hospitals have completed adoption of Stage 2 (HealthIT.gov, 2014). Of
particular relevance to our task, currently only 41 percent of hospitals are
able to send and receive messages to organizations outside the hospital sys-
tem regarding patient information, creating gaps in the potential for outside
linkages to other public health resources (HealthIT.gov, 2014).

April 2014 also saw the release of the report by the JASON/MITRE
Corporation, A Robust Health Data Infrastructure, which noted that “the
current lack of interoperability among the data resources for EHRs is a
major impediment to the unencumbered exchange of health information
and the development of a robust health data infrastructure” (AHRQ, 2014,
pp. 5-6). The report is referenced in Chapter 6 of this report.®

Meaningful Use represents a lever that can be used to steer health
systems to better incorporate social and behavioral determinants of health.
Some of these determinants have already been incorporated into Meaning-
ful Use Stages 1 and 2 to some extent. Stage 1 includes the collection of
information on a patient’s preferred language, gender, race, ethnicity, and
smoking status (HHS and CMS, 2010). CMS opted to use the Office of
Management and Budget’s (OMB?’s) five categories for race and two cat-
egories for ethnicity. An optional Stage 1 menu objective for hospitals was
included to collect advance directives for patients ages 65 years and older.

The CMS Final Rule for Meaningful Use Stage 2, maintained the social
determinants of health from Stage 1, but gender was changed to sex so
that it aligned with vital statistics reporting and family health history was
added as a menu objective (HHS, 2012). Furthermore, the summary of care
record for patients who are transitioned or referred to another provider or
care setting was required to include functional status, including activities
of daily living and cognitive and disability status, if the provider knows it
(i.e., if it is already recorded in the EHR). It was decided not to mandate
the collection of disability status as a demographic variable because of the
data collection burden and the lack of an agreed-upon definition. Gender
identity and sexual orientation were considered but not included because of
lack of consensus in public comments on whether doing so would be useful,
the degree of sensitivity of the information, and how it would be recorded.

As of December 2013, the Meaningful Use Workgroup was developing
recommendations for Stage 3. An August 2013 draft included items such
as functional status with activities of daily living, relevant social and finan-
cial information, and relevant environmental factors affecting the patient’s

¢ This text has been revised since the release of the Phase 1 Report.
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health; and the draft included the patient submission of information such
as functional status (CPeH, 2013). At its August meeting, the HIT Policy
Committee requested a change in emphasis so that all objectives included in
the Meaningful Use Stage 3 definition were clearly linked to concrete health
outcomes that were aligned with the national priorities. A new framework
was created, and the workgroup was scheduled to present its recommen-
dations to the HIT Policy Committee in March 2014 (Meaningful Use
Workgroup, 2013).”

CHARGE TO THE COMMITTEE

With the National Institutes of Health at the helm, a collaboration
among the Association of State and Territorial Health Officials, Blue Shield
of California Foundation, California HealthCare Foundation, Centers for
Disease Control and Prevention, CMS, The Lisa and John Pritzker Family
Fund, the Robert Wood Johnson Foundation, and the Substance Abuse
and Mental Health Services was formed. Together, they requested that the
IOM convene a committee of experts “to identify domains and measures
that capture the social determinants of health to inform the development
of recommendations for Stage 3 meaningful use of electronic health records
(EHRs).” A 13-member committee was selected to address the charge. The
committee comprised experts in the fields of social determinants of health,
health information technology, behavioral and psychological issues, and
measurement. (See Appendix B for the biographical sketches of the com-
mittee members.)

This study was conducted in two phases. Box 1-4 contains the complete
statement of task for this study.

COMMITTEE’S APPROACH TO ITS TASK

To meet its charge in Phase 1, the committee first established the ratio-
nale for adding social and behavioral domains into EHRs and considered
how EHRs may assist providers in their decision making in a way that
will result in improved health outcomes for their patients, regardless of
Meaningful Use adoption and implementation. The committee held two
information-gathering meetings during Phase 1 in order to clarify its state-
ment of task; learn about meaningful use objectives; and hear from other

7 ONC’s Meaningful Use workgroups were being restructured over the summer of 2014, and
in July 2014, the HIT Policy Workgroup released its recommendations for Stage 3 Meaningtul
Use to ONC (Health IT Policy Committee, 2014). At the time of publication, it was unclear when
ONC will be moving these recommendations forward to CMS and if and when CMS would
accept them or request additional work for ONC on Stage 3 requirements.
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2.

3.

4.

1.

BOX 1-4
Statement of Task

The Institute of Medicine will convene a committee to identify domains and
measures that capture the social determinants of health to inform the develop-
ment of recommendations for Stage 3 meaningful use of electronic health records
(EHRs). The committee’s work will be conducted in two phases and will produce
two products. As part of its work, the committee will:

Phase 1 (accomplished in this report)
1.

Identify specific domains to be considered by the Office of the National
Coordinator,

Specify criteria that should be used in deciding which domains should
be included,

Identify core social and behavioral domains to be included in all EHRs,
and

Identify any domains that should be included for specific populations or
settings defined by age, socioeconomic status, race/ethnicity, disease,
or other characteristics.

A brief Phase 1 report will be produced and submitted to the sponsors by
the end of March 2014.

Phase 2 (to be addressed in a forthcoming report)
The committee will consider the following questions:

What specific measures under each domain specified in Phase 1 should
be included in EHRs? The committee will examine both data elements
and mechanisms for data collection.

What are the obstacles to adding these measures to the EHR and how
can these obstacles be overcome?

What are the possibilities for linking EHRs to public health departments,
social service agencies, or other relevant non—health care organiza-
tions? Identify case studies, if possible, of where this has been done
and how issues of privacy have been addressed.

A final report that includes the Phase 1 report and addresses the Phase 2
questions will be the final product.
The committee will make recommendations where appropriate.

experts in the field, stakeholders, and the public on domains that the com-
mittee should consider. (See the meeting agendas in Appendix C.) After
each information-gathering meeting, the committee met in closed session

for discussion and deliberation.
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Before the first meeting and throughout the study process, the commit-
tee reviewed relevant literature. Its formal review of the literature focused
on identifying peer-reviewed, published literature, reports from governmen-
tal agencies, and other IOM reports that were germane to the statement
of task. The committee used the Ovid Embase, Ovid Medline, and Web of
Science search engines, setting limits and using in its search specific medical
subject headings terms in their search pertinent to components of social and
behavioral determinants of health. Given the vast literature on the range
of social and behavioral determinants of health, systematic reviews were
used when possible. The committee prioritized U.S. Preventive Services Task
Force guidelines, as well as the Cochrane Database of Systematic Reviews.

For this study, the committee uses the term “candidate” to refer to
the “core” domains (the third item of the Statement of Task) because the
specific task for the Phase 1 report was to identify domains that should be
considered by ONC for Stage 3 Meaningful Use. In this context the core
domains are those that are “candidates” for being selected for Meaningful
Use. The committee erred on the side of inclusion for its Phase 1 report
while also trying to limit the number of candidate domains. Consequently,
the committee further winnowed the list of candidate domains to a smaller
number of recommended “core” domains during Phase 2. Throughout
the study, the term “domain” refers to determinants of health that could
include health conditions that, in turn, influence other health outcomes.
The committee also established the following working definitions for
“domains,” “measures,” “data sources,” and “EHRs”: (1) the “domain”
is the definition of the conceptual variable, (2) the “measure” is the specific
instrument through which the domain is assessed or operationalized, (3)
the “data source” is where the measure can be obtained, and (4) “EHRs”
are collections of electronic data stored and used by health care providers
to manage patients’ health. For the purposes of this study, the committee
employed a definition on social and behavioral determinants of health
used in the National Research Council’s report Proposed Revisions to the
Common Rule for the Protection of Human Subjects in the Behavioral and
Social Sciences (NRC, 2014), noted in Box 1-5.

The study was limited by the need to keep a very tight timeline for
preparation and publication of the Phase 1 report to provide ONC and
CMS the opportunity to consider the committee’s candidate domains as
part of Meaningful Use Stage 3. The committee first met in September 2013
and wrote this first report after its two initial meetings. Guided by a review
of existing conceptual frameworks, the committee first identified an outline
of the full set of domains for committee review and then narrowed these to
a smaller number of domains best suited for consideration for inclusion in
EHRs using evidence-based criteria and consensus methods.

Finally, the identification of thresholds for each measure was deter-
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BOX 1-5
Social and Behavioral Determinants of Health Definition

“The term ‘behavioral’ refers to overt actions; to underlying psychological
processes such as cognition, emotion, temperament, and motivation; and to
bio-behavioral interactions. The term ‘social’ encompasses sociocultural, socio-
economic, and socio-demographic status; biosocial interactions; and the various
levels of social context from small groups to complex cultural systems and societal
influences” (Office of Behavioral and Social Science Research, 2010).

mined to be outside the scope of work of the committee described in the
statement of task that the sponsor agencies presented to the committee.
CMS uses thresholds to set the bar for the reporting of measures to achieve
certification. For example, to measure smoking status, Meaningful Use
Stage 1 threshold is “more than 50 percent of all unique patients 13 years
or older seen by the [eligible physician] have smoking status recorded as
structured data” (CMS, 2010, p. 1).

Prior to the release of its Phase 1 report on April 8, 2014, the committee
began to address its task for Phase 2. In fact, while its Phase 1 report was
being reviewed by independent experts (see page vii), the committee held its
third public meeting. Its purpose was to learn from invited experts about
measurement of social and behavioral determinants of health and successful
implementation strategies for including measures of the domains in EHRs.
A fourth public meeting was held that April to present the Phase 1 report to
interested participants and receive feedback on the report. The meeting also
allowed the committee to hear from speakers about the best ways to collect
information, successes and challenges in linking EHR data between public
health departments and other relevant organizations, and how systems can
be developed in which data flow freely among all relevant users. A key
component was learning about patient privacy protection issues in adding
potentially sensitive social and behavioral data elements into EHRs. Finally,
a panel of speakers addressed obstacles in adding measures to EHRs and
suggested ways to overcome these barriers for the patient, provider, system,
and society. Following each information-gathering meeting, the committee
met in closed session for discussion and deliberation.
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ORGANIZATION OF THE REPORT

This report is a synthesis of Phase 1 and Phase 2 of the study. The
Phase 1 report, woven into this report largely unchanged as Chapters 1-3,
describes the committee’s process of selection of candidate domains for
consideration for inclusion in all EHRs, including the conceptual frame-
works used, the discussion of possible domains, and the criteria considered
in the selection of domains (Chapter 2) and how specific populations
are addressed (Chapter 3). Chapter 3 also identifies the evidence used to
establish a candidate set of domains that the committee agrees should be
considered for inclusion in all EHRs.

During the course of its Phase 2 work, the committee did make a few
edits for clarification. For example, the domain name Tobacco Use and
Exposure was more descriptive of the evidence reviewed for that domain
than Nicotine Use and Exposure. Accordingly, the name of the domain was
changed throughout the report.

The material added during Phase 2 starts with Chapter 4, which details
the measures for each domain that the committee reviewed. Chapter 5
considers the measures relative to one another on the basis of usefulness,
readiness, and the committee’s overall judgment, and the committee recom-
mends a parsimonious panel of measures for inclusion in all EHRs. Chapter
6 details challenges and opportunities in adding new data to EHRs, includ-
ing addressing patient privacy issues, and examples are provided of how
data can be shared with local public health departments and community
agencies. Chapter 7 identifies the opportunities and challenges engendered
by the adoption of the recommended panel of measures in all EHRs, includ-
ing implications for future research. It also identifies the need for ongoing
assessment and processes to consider adding additional measures as they
become ready for inclusion in EHRs. A preface is included in this report,
written by the committee co-chairs. Appendix A includes descriptions of all
of the domains reviewed and not selected by the committee, and Appendix
B contains a commissioned paper authored by an independent consultant
to the committee. Appendix C includes the meeting agendas, and the com-
mittee member biographies are available in Appendix D.
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2

Selection of Domains for Consideration

Social and behavioral factors are widely recognized to be important
determinants of health and disease. Health care providers and systems
can more effectively influence the health of their patient population if they
have information on these determinants. Unfortunately, such information
is currently insufficiently captured in most electronic health records (EHRs)
(Tai et al., 2012). According to the Institute of Medicine (IOM) Committee
on Data Standards for Patient Safety the key capabilities of EHR system
are for patient safety, health information and data, management of results,
order entry and management, decision support, patient support, electronic
communication and connectivity, administrative processes and reporting,
and population health management (IOM, 2003). Although the inclusion of
social and behavioral determinants of health data in the EHR will provide
clinicians with useful information that will allow them to better care for
and support their patients, such information is also vital for improving the
public’s health.

A National Institutes of Health (NIH) 2011 report titled Identifying
Core Behavioral and Psychosocial Data Elements for the Electronic Health
Record provided the committee with a helpful description of the goals of
including social and behavioral health domains in EHRs and standardizing
them to maximize harmonization across systems and populations. The
NIH report suggested that harmonized screening and collection of data on
behavioral and psychosocial health issues will facilitate

1. Brief interventions in primary care and improved, patient-centered
clinical decision making;
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2. Shared decision making, goal setting, and action planning with
increased engagement of patients, families, and care teams;

3. Improved patient education on risks associated with health behav-
iors and benefits of behavior change;

4. Patient population management for clinics, accountable care orga-
nizations (ACOs), and similar groups;

5. Meaningful use of EHR data, quality of care, and follow-up in
primary care medical homes; and

6. Research that integrates data elements common to health behavior
with biometric data, health care utilization, and clinical outcomes
in EHRs (NIH, 2011).

This IOM committee agreed to add a seventh goal to NIH’s list, which
would be a population health and public health goal.

FRAMEWORKS FOR DOMAIN SELECTION

In deciding which social and behavioral domains to consider for inclu-
sion in EHRs, the committee identified and applied several frameworks that
capture the range of health determinants, and using the criteria described
below narrowed the list to a candidate set best suited for inclusion in all
EHRs throughout the life course.

Several conceptual frameworks provide lists of key health determinants
and indicate ways in which they are linked to disease onset and progres-
sion. These frameworks generally distinguish individual-level characteristics
(such as biological factors, emotional and cognitive traits, and health-
related behaviors) from features of the physical and social environmental
contexts in which they emerge and operate. Although the frameworks vary
with regard to the labeling of determinants of health and in organizing
the determinants of health (Dahlgren and Whitehead, 1992; Evans and
Stoddart, 1990; IOM, 2000a), they generally depict biological and physi-
ological factors to be “downstream” determinants of health that may be
modified through complex pathways shaped by “upstream” determinants,
such as governmental or institutional policies and community-based condi-
tions and interventions.

The committee reviewed a number of existing conceptual frameworks
and selected three that appeared to be best suited for the committee’s use
in that they captured a range of determinants occurring at different levels
along the continuum from upstream to downstream that affect morbidity,
mortality, functional status, and quality of life. The multilevel model of
Kaplan et al. (2000) bridges various levels of explanation and interven-
tion, bringing together theory and empirical work that link observations of
causal influence and mechanisms at a high level overview (see Figure 2-1).
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Social and Economic Policies

Neighborhoods and Communities

Living Conditions

Social Relationships

Individual Risk Factors

Genetic/Constitutional
Factors

Pathophysiological
Pathways

Individual/Population
Health

FIGURE 2-1 Multilevel approach to epidemiology, 2000. The approach of Kaplan
et al. (2000) attempts to bridge various levels of explanation and intervention,
bringing together theory and empirical work that link observations of causal influ-
ence and mechanism at multiple levels.

SOURCE: IOM, 2000a.

The public health models of the social determinants of health of Ansari
et al. (2003) provide more specificity about the specific determinants that
operate at each of these levels (see Figures 2-2 and 2-3). Finally, Figure 2-4,
the MacArthur Research Network on Socioeconomic Status and Health’s
model moves beyond identifying determinants at various levels to positing
some of the interrelationships among them (Adler and Stewart, 2010).
The committee used the model of Kaplan et al. (2000) in conjunction
with the models of Ansari et al. (2003) to establish an overall framework
and cross-checked the categories in the combined model with categories
suggested by the MacArthur Research Network. Each framework addresses
social and behavioral determinants of health from a distinct yet overlapping
perspective. Although the public health model put forth by Ansari et al.
(2003) is primarily anchored by the framework of Kaplan et al. (2000),
it helps to explain why it is important to collect information about social
determinants of health by illustrating that social determinants affect health
in multiple ways: directly, through disease-inducing behaviors, and through
the interactions that occur within the health system that people use. The
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Health care
system attributes

Social determinants Health outcomes

 Socioeconomic « Morbidity
determinants * Mortality

* Psycological risk « Integrated measures
factors of health

» Community and
societal characteristics

Disease inducing
behaviors

FIGURE 2-2 Categorizations of social determinants of health. The approach to
Ansari et al. (2003) illustrates how social determinants of health are usually put into
four categories (social determinants, health care system attributes, health outcomes,
and disease inducing behaviors) and the relationship among them.

SOURCE: Reprinted with kind permission from Springer Science + Business Media:
Soz Praventivimed, 2003, Ansari et al., Figure 1.

Socioeconomic
determinants

Community
Psychosocial risk and societal
factors characteristics,

FIGURE 2-3 The public health model of social determinants of health. Approach
of Ansari et al. (2003) used to diagram the interrelationship of the components of
social determinants (socioeconomics, community and societal characteristics, and
psychosocial risk factors) by use of a public health model of the social determinants
of health.

SOURCE: Reprinted with kind permission from Springer Science + Business Media:
Soz Priaventivimed, 2003, Ansari et al., Figure 2.

Copyright © National Academy of Sciences. All rights reserved.

PREPUBLICATION COPY - Uncorrected Proofs



SELECTION OF DOMAINS FOR CONSIDERATION 2-5

Capturing Social and Behavioral Domains and Measures in Electronic Health Records: Phase 2

Environmental A
Resources . ccess to
and Constraints Medical Care
SES
e Education * Neighborhood Factors
« Occupation * Social Capital N
o Income * Work Situation \\
iecti o Family Environment \{
* Subjective SES y Exposure to
* SES Inequality * Social Support ---» Carcinogens |---»|
« Discrimination and Pathogens Health Outcomes
* Cognitive Functioning
¢ * Physical Functioning
 Disease Onset
Psychological * Disease Process
Influences -
Race Health R(_elated « Mortality
* Resilience/ Behaviors
Gender Reserve Capacity
* Negative Affect
(anxiety, depression,
hostility)
 Lack of Control
) . CNS and
* Negative Expectations Endocrine
* Perceived Response
Discrimination Allostatic Load

Life Course

FIGURE 2-4 Pathways linking socioeconomic status and health. The solid lines
indicate the pathways studied by the MacArthur Research Network on Socioeco-
nomic Status and Health, and the dashed lines indicate pathways of importance
that the network did not study.

NOTE: CNS = central nervous system; SES = socioeconomic status.

SOURCE: Adler and Stewart, 2010, Figure 3.

committee used the term “health system” as the broadest term that includes
all organizations that are devoted to maintaining and improving health. This
encompasses both the “health care system” and public health.! The outcomes
that the model aims to explain are integrative measures of health that
take into account disability. Although the MacArthur Research Network
model focuses on those determinants associated with socioeconomic status,
it comes up with a similar set of pathways to health involving access to

! In Phase 2, the committee added the definition for health system to clarify the term to
include the health care system and public health.
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care, health behaviors, exposure to toxins and pathogens, and responses

to stressors.

The committee noted the strong linkage of health behaviors with a
wide range of health outcomes. Numerous IOM reports have discussed
the impact of behaviors at various times during the course of one’s life
span and stage of development, and strategies for modifying behaviors to
improve the health of specific populations (IOM, 2000a,b, 2005a,b, 2010).
However, the committee was also keenly aware that the development and
maintenance of health-damaging as well as health-promoting behaviors are
affected by social and contextual factors. For example, changes in smok-
ing behavior have occurred not only as a result of research findings on the
harms of tobacco, but also as a result of policy changes affecting the cost
of cigarettes, encouragement by health care providers to quit smoking,
media campaigns, the existence of smoke-free environments, and changing
social norms.

SOCIAL AND BEHAVIORAL HEALTH DOMAINS

This section outlines the full set of domains that the committee reviewed
as an initial step in identifying the set of candidate domains to be consid-
ered for inclusion in EHRs. Although most domains suggested for possible
inclusion operated as a distal or a fundamental (in the terminology of Link
and Phelan [1995]) cause of health, a few (e.g., depression) are both a
health outcome that is affected by more upstream factors and a contributor
to the etiology and course of other diseases (e.g., cardiovascular disease).

The majority of domains that the committee reviewed involve patient-
reported variables. In addition, the committee identified some domains
related to neighborhoods and communities that patients themselves would
not be likely to know but that are potentially geocodable. If the EHR con-
tains information on the geographic location where an individual lives or
works (e.g., a zip code or census block), this information can be linked to
other databases to determine environmental conditions, such as air pol-
lution or the availability of sidewalks, public transportation, and healthy
food options.

At this first stage, the committee simply listed a wide array of potential
domains for later evaluation. Table 2-1 lists all the potential domains that
the committee evaluated. The committee agreed on the importance of the
standardization of data collection and the need for this standardization
to be accepted across geographical levels—federal, state, and community.
Standardization needs to occur across agencies, including public health
departments, medical settings, and health care organizations. In the long
run, with the standardization of information and data linkages, fewer bur-
dens will be placed on the health care community because some data will

Copyright © National Academy of Sciences. All rights reserved.

PREPUBLICATION COPY - Uncorrected Proofs



SELECTION OF DOMAINS FOR CONSIDERATION 2-7
Capturing Social and Behavioral Domains and Measures in Electronic Health Records: Phase 2

only need to be collected once (e.g., the patient’s place of birth, the level

of education of the patients’ parents, the parents’ medical history, and the

patient’s history).

CRITERIA TO BE USED FOR DOMAIN SELECTION

Having adopted frameworks for identifying the social and behavioral
determinants of health and reviewed the goals for inclusion of such domains
in EHRs, the committee then established the key criteria that it would use
in its Phase 1 and Phase 2 reports. Its deliberations were informed by the
2013 IOM report Toward Quality Measures for Population Health and the
Leading Health Indicators (IOM, 2013).

The committee decided to use the following criteria to give domains
high priority for inclusion in EHRs:

1. Strength of the evidence of the association of the domain with
health.?

2. Usefulness of the domain as measured for

a. The individual patient for decision making between the clinician
and patient for management and treatment;3

b. The population to describe and monitor population health and
make health care-related policy decisions that affect the popula-
tion cared for by the particular health system or as a whole; and

c. Research to conduct clinical and population health research to
learn about the causes of health, the predictors of outcomes of
care, and the impact of interventions at multiple levels.

3. Availability and standard representation of a reliable and valid
measure(s) of the domain.

4. Feasibility, that is, whether a burden is placed on the patient and
the clinician and the administrative time and cost of interfaces and
storage.

5. Sensitivity, that is, if patient discomfort regarding revealing per-
sonal information is high and there are increased legal or privacy
risks.

6. Accessibility of data from another source (as shown in Table 2-2,

2 The committee supports the concept of the World Health Organization’s definition of health
being a state of complete physical, mental, and social well-being and not merely the absence of
disease or infirmity. This definition was not originally included in the committee’s Phase 1 report.

3 After publication of the Phase 1 report, edits were made to criteria 2.a., to clarify that de-
cision making is between a clinician and a patient, and to criteria 5, to clarify that sensitivity
includes legal risk.
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TABLE 2-2 Health Information Surveys and Technologies

Data Source Purpose Example
Electronic health record e Captures data during e Domains and measures
(EHR) course of care selected by committee

e Provides data useful for
decision making in the
health system

e Provides a legal record of

care
Personal journal/personal e Captures information e Personal activity tracking
health record during life/work activities log (i.e., Fitbit)

e Allows the individual to
record information

e Allows the appropriate
information to be
summarized in an EHR

Domain-specific e Assesses state or e Health-related quality of
measurement instruments progression life
o Allows the appropriate
information to be
summarized in an EHR

Community datasets e Analysis of population e Community resources
samples
e Analysis of patterns and
trends

National surveys e Analysis of population e Health interview survey
samples
e Analysis of patterns and
trends

information from external sources may be accessible to meet the
needs of patient care, population health, and research; if so, the
domains would have less priority for inclusion in the EHR).

Table 2-2 provides a brief summary of the purposes of the EHR along with
the purpose of data from other data sources to inform thinking about what
is needed in the EHR and if linkages to other surveys or electronic storage
of health information have potential use.

After the committee’s first meeting, an expert consensus process was
used so that the committee could promptly complete its first task: to iden-
tify a set of candidate domains for consideration for inclusion in all EHRs.
Each committee member drafted write-ups on domains relevant to her or
his areas of expertise.
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Each committee member voted for her or his top ten priorities for
consideration on the basis of the evidence provided by fellow committee
members and the committee’s review of the strength of association of the
domain with health and the usefulness of the domain for the treatment of
individual patient, population health, and research—the first two criteria
listed above. The committee strove to err on the side of inclusion while
also trying to limit the number of candidate domains. When evaluating the
usefulness of systematically including a measure of the domain in terms of
its value in every EHR to the individual patient, the committee narrowed its
focus to the intersection of health and health care. To further the committee’s
work in its subsequent chapters, criteria 3 through 6 will be applied in review-
ing domain measures and will likely produce a smaller set of recommended
domains once all of the criteria have been applied.

The results of this first pass at a systematic scan of the evidence were
summarized for a full committee discussion at its second meeting. The
domains that received the most votes were discussed first. However, the
committee did not feel that they could prioritize domains based on this vote
without further application of the full criteria. Further, following the vote,
some domains were aggregated and others were demoted because they had
less compelling evidence of utility in the EHR. After a discussion of the full
list of domains, unanimous agreement was reached on a candidate set of
17 domains.

Feasibility was not one of the criteria applied in this Phase 1 report,
because existing measures had not been compiled for this Phase 1 report.
The committee did discuss feasibility in the context of variables included
under geocoding because some of those variables are not consistently
defined and measured in current datasets and would require costly and
time-intensive efforts to develop linkages to individual EHRs. The commit-
tee debated whether it was better to consider each variable as a domain or
to treat the domain of “geocoding” as a single category, of which specific
measures (e.g., the composition of a neighborhood or community by socio-
economic status or race/ethnicity and the level of air pollution and density
of housing in a neighborhood or community) could be linked on the basis
of a patient’s home address. The first two examples, described later in the
text, have the strongest evidence base, but other measures have potential
uses as evidence gathers over time.

In sum, the committee, motivated by the value of including social and
behavioral data in EHRs and informed by the various goals for doing so,
developed a set of domains based on conceptual frameworks on the deter-
minants of health. The results of that process are described in Chapter 3.
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3

Identified Candidate Domains

As part of the committee’s statement of task, identification of domains
relevant for all individuals and specific populations was central to its
deliberations. After it discussed all of the domains listed in Table 2-1, the
committee recognized that demographic characteristics such as age and gen-
der can be used to identify specific population groups in which candidate
domains are especially relevant or in which a specific type of measure of a
given domain may be warranted, or in which a domain may be particularly
important. For example, if the patient is a child, education level does not
yet exist, but capturing the education level of the child’s parents is relevant
to the child’s health. Further, the use of nicotine and misuse of alcohol and
prescription drugs are especially relevant to adolescents because they are of
an age that makes them vulnerable to developing addictions. Additionally,
exposure to violence occurring at a young age will also be more harmful, as
the adverse effects accrue the earlier and continual that the child is exposed
to violence. Women and adolescent girls are also at heightened risk for
exposure to interpersonal violence. Lastly, patient willingness to provide
information that they consider private, embarrassing, or that is illegal is
a challenge to collecting accurate data. These examples highlight the chal-
lenge of capturing data of a sensitive nature, which will be explored further
in the committee’s second report. The following section describes the justi-
fication for the use of the life course approach that guided the committee’s
deliberations. While the committee did not identify any specific populations
or settings for selected candidate domains, measures for these domains will
be identified in its Phase 2 report and these measures may be tailored to
specific populations, as guided by use of the life course perspective.
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LIFE COURSE PERSPECTIVE

The life course perspective recognizes the complexity of health and
development, and provides a lens through which early experiences and
exposures can be linked with outcomes later in life (Kuh et al., 2003). The
life course is characterized by events and specific transitions that can be
thought of as forming trajectories (Elder, 2000) as social roles change from
childhood (e.g., daughter, student) to adulthood (e.g., a pregnant woman,
parent, worker) and older life (e.g., grandparent, retiree). Boys and girls
enter school, adolescents graduate from high school, young adults live
independently, adults marry, women have children, and elders retire. The
concept of life course perspective is often equated with life span develop-
ment (Alwin, 2012), which views human development, socialization, and
adaptation as lifelong processes of continuity and change.

Gender

Although biological differences between males and females have impli-
cations for their health, gender-based differences in health have social
origins (Bird and Rieker, 1999). Across the life course, females experience
unique health challenges, such as breast, ovarian, and cervical cancer;
pregnancy; breastfeeding; and postpartum depression. Females have greater
exposures to risks, such as violence from her intimate partner, and higher
rates of some diseases such as depression and auto-immune diseases (IOM,
2010b). In contrast, males are uniquely prone to prostate and testicular
cancer, have higher age-adjusted rates of cardiovascular disease, have a
higher risk of accidental injuries, and have higher rates of early mortality.
Moreover, symptoms and the presentations of some common diseases dif-
fer for males and females, and their responses to different treatments also
differ (IOM, 2010b).

Examination of health determinants from a gender-based lens provides
a better understanding of individual as well as population health. Females
experience a number of social conditions that have health effects. For exam-
ple, women (and particularly single mothers) are disproportionately likely
to live in poverty and still earn less per hour than do males in the same
occupation (DeNavas-Walt et al., 2013; NPC, 2014). A lack of attention
to problems related to gender-linked social factors may help explain why
researchers have made less progress on reducing the incidence of diseases,
such as depression and auto-immune diseases in women than on reducing
the incidence of, for example, cardiovascular disease and HIV/AIDS in men
(IOM, 2010b). This lack of attention may also explain the continued high
rates of preterm birth and infant mortality in the United States and the
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weak association between the provision of prenatal care and birth outcomes
(NRC and IOM, 2013).

A gender-based life course perspective suggests that health inequities
result from differences in protective and risk factors among groups of
women over the course of their lives (Manton et al., 2008). These societal
contexts shape the gender differences in opportunities such as employ-
ment, which in turn, affect differences in exposure to adverse occupational
hazards, stress, and other negative health consequences (Bird and Rieker,
1999). Because of pervasive and ongoing differences in patterns of illness
between males and females, special attention needs to be paid to the health
effects of gender (Short et al., 2013).

Race and Ethnicity

As with gender, race has sometimes been viewed as a biologically defined
characteristic but is now seen predominantly as a socially constructed cat-
egory. Some diseases are more prevalent in groups from given geographical
areas (e.g., sickle cell anemia in individuals of African and Greek ancestry,
Tay-Sachs disease in Ashkenazi Jews). However, several other diseases that
were once attributed to genetic differences among groups have been shown
to have little relationship to geographical lineage (Williams et al., 1994).
For example, the fact that hypertension rates are higher among African
Americans than among European Americans has been assumed to be the
product of genetic differences between African Americans and whites.
This view is contradicted by research showing that rates of hypertension
are actually relatively lower (not higher, as expected) among groups with
a greater concentration of African lineage, including individuals in Africa
itself (Cooper et al., 1997).

The aspects of race and ethnicity that are most relevant to health are
those related to social disadvantage. For example, African Americans who
experience high rates of morbidity and early mortality than do any other
groups have had a long history of discrimination and disadvantage. As a
result, they are exposed to more health-damaging environments and have
fewer social and economic resources (Williams et al., 1994). For many,
but not all, diseases, racial and ethnic differences are substantially reduced
or eliminated when the rates are adjusted for socioeconomic differences
(Isaacs and Schroeder, 2004). This finding suggests that race and ethnicity
are markers for other social determinants of health and may also play a
synergistic role for some health outcomes. Although there is a tendency to
think of gender and race as fixed characteristics of individuals, the bound-
aries of the categories are, in fact, somewhat blurry and a person’s sense of
identity may not match how he or she would be categorized from a more
biological perspective.
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SOCIAL AND BEHAVIORAL FACTORS IN
THE LIFE COURSE PERSPECTIVE

In health sciences, it is now well recognized that physical health and
psychosocial health change in response to the dynamic and relational inter-
actions among an individual, the environments that he or she encounters,
and his or her behaviors. For example, the increasing life expectancy and
decreasing rates of disability among elders over time can be attributed to
the healthier childhoods of successive generations, marked by better nutri-
tion, improved sanitation, and increasing educational attainment (Manton
et al., 2008). These advances in public health have contributed to the fact
that today in the United States malnutrition, contaminated drinking water,
and infectious diseases are not substantive threats to child or adult health.

Although rates of morbidity and mortality from infectious diseases
have plummeted, the burden of mental health disorders and chronic ill-
nesses among older populations has increased dramatically (CDC, 2009;
Freid et al., 2012). A growing body of scientific evidence supports the
claim that many of these health illnesses and disorders develop over the life
course. That is, the health of adults is related to their health as children.

Stimulated by a series of studies demonstrating how growth during
fetal and early life relates to the risk of chronic conditions in adulthood,
life course health science as a field has begun mapping the developmental
mechanisms of health (Ben-Shlomo and Kuh, 2002; Lynch and Smith,
2005). It is now clear that the network of social and behavioral factors that
influence health at one stage of life differs both qualitatively and quantita-
tively from the network of factors that influence health at other stages of
life. Complex processes that span the life course integrate a wide array of
social and behavioral influences by modifying gene expression, modulating
physiological and behavioral functioning, and shaping health trajectories
(Halfon and Hochstein, 2002; Kuh et al., 2003). As the multilevel and mul-
tidirectional complexities of disease causation become understood, health
science is currently moving toward a more systems-oriented ontology.

Adverse or favorable environmental stimuli experienced in one phase
of life can have profound effects on health much later in life. For example,
environmental exposures to adverse experiences at sensitive developmental
periods can penetrate the skin, changing gene regulation and body struc-
tures in ways that alter the risk of future disease (Forrest and Riley, 2004;
Hertzman, 2012). This has especially been shown in children who are even
more vulnerable to environmental exposures during the fetal, infant, and
early childhood stages of life, when development occurs at such a rapid
pace. For example, Barker’s seminal work has demonstrated the link among
fetal growth retardation, low birth weight, and adult coronary disease
(Barker, 1993, 1994, 1995).

Copyright © National Academy of Sciences. All rights reserved.

PREPUBLICATION COPY - Uncorrected Proofs



IDENTIFIED CANDIDATE DOMAINS 3-5
Capturing Social and Behavioral Domains and Measures in Electronic Health Records: Phase 2

Childhood exposures to different types of abuse, family stressors, or
household dysfunction, known as adverse childhood experiences, have
been shown to directly increase the risk of psychiatric disorder and chronic
diseases that emerge in adulthood (Felitti et al., 1998). The maltreatment
of a child, such as sexual abuse and neglect, substantially increases the risk
that the individual will have anxiety disorders, substance abuse, and major
depressive disorders later as an adult (Forrest and Riley, 2004; Jumper,
1995). The experience of abuse and rejection of the parent—child relation-
ship appear to alter the structures and functions of children’s developing
brains and the reactivity of the body to stress (McEwen, 2008; McEwen
and Seeman, 1999). These may also produce epigenetic changes that later
interact with environmental stimuli to produce adult disease (Cole et al.,
2012). Census data have also revealed that the socioeconomic environment
early in life is associated with several adult chronic diseases, including
Alzheimer’s disease (Moceri et al., 2001).

Risk behaviors often emerge and are molded during childhood and
adolescence and are maintained during adulthood, and repeated harm-
ful exposures have cumulative effects on health status. For example, the
growing awareness that most adults began to smoke as adolescents, that
smokers experience deleterious effects, and the recognition of the lethality
of smoking have resulted in health policies designed to decrease smoking
advertisements that focus on adolescents and increasing the sales tax on
cigarettes. These public health strategies have been effective in decreasing
the numbers of new youth smokers (Forrest and Riley, 2004).

The life course perspective provides a framework for understanding
how an individual’s health and environmental exposures are connected to
the development of disorders, disabilities, and death (Halfon and Hochstein,
2002; Hertzman, 1999; Hertzman and Power, 2003). This perspective sug-
gests that health is produced across the life course and that childhood is
a critical developmental period in this course (Barker, 1993, 1994, 1995,
2001). Both men and women have unique person-environment interactions
at each stage of development (Forrest, 2005), and some of these can have
profound effects on future health.

DOMAINS

The following section details the candidate set of 17 domains that the
committee concluded is best suited for consideration for inclusion in all
electronic health records (EHRs). The identification of these domains fol-
lowed a consensus process, where the committee voted on their preferred
top 10 domains, following a review of two identified criteria: (1) the
strength of the evidence of the domain’s association with health and (2)
the usefulness of knowledge of the status of or information about that
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domain in (a) the treatment of an individual patient, (b) for the develop-
ment of interventions or health-related policy decisions that could affect
population health, and (c) for the performance of clinical and public health
research. Research uses exist for every domain. Furthermore, the committee
identifies examples of specifically relevant research needs, when applicable,
throughout the text below. The set of 17 domains described in this chapter
are not intended to serve as a final list of the committee’s recommendations.
The committee identified these 17 as strong candidates for consideration of
inclusion in EHRs. The committee’s Phase 2 report will detail the applica-
tion of the full list of criteria to this set of candidate domains. A smaller set
of recommended domains will likely result once that process is complete.
The domains that follow are not listed in order of priority, but instead are
organized by the committee’s initial outline, which ordered domains in
terms of the types of data that they represented.

Sociodemographic Domains
Sexual orientation
Race and ethnicity
Country of origin/U.S. born or non-U.S. born
Education
Employment
Financial resource strain: Food and housing insecurity

Psychological Domains
Health literacy
Stress
Negative mood and affect: Depression and anxiety
Psychological assets: Conscientiousness, patient engagement/activation,!
optimism, and self-efficacy

Behavioral Domains
Dietary patterns
Physical activity
Tobacco use and exposure
Alcohol use

2

Individual-Level Social Relationships and Living Conditions Domains
Social connections and social isolation
Exposure to violence

1 The original publication in Phase 1 had several editorial errors in the labeling of domains/
subdomains. The report has been updated to correct the errors.

2 The Phase 1 report originally identified the domain as “nicotine use and exposure” but
subsequently changed the domain to “tobacco use and exposure.”
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Neighborhoods and Communities?
Neighborhood and community compositional characteristics

Sexual Orientation

Sexual orientation is an amalgam of three concepts: sexual behavior,
sexual attraction, and sexual identity (IOM, 2011a). Sexual orientation is
defined as having a persistent pattern of or tendency to experience roman-
tic desires or sexual desires for, and relationships with, people of the same
sex, the other sex, or both sexes (IOM, 2011a). Meaningful Use Stage 2
regulations considered but did not include the collection of lesbian, gay,
bisexual, and transgender (LGBT) data, as there was concern over the lack
of consensus on definitions, and on the standards for structured data entry
for gender identity and sexual orientation. However, numerous federally
funded surveys include measures for LGBT individuals (IOM, 2011a).

Although gays and lesbians have in common a minority status in terms
of sexual orientation, the health issues of gays and lesbians are different
from each other. Most notably, although men who have sex with men are
at higher risk for HIV/AIDS than heterosexual men, lesbians are at lower
risk for HIV/AIDS than heterosexual women.

Evidence of Association with Health

Compared with heterosexuals, gays and lesbians have higher smoking
rates (Tang et al., 2004), and lesbians, gays, and bisexuals are at greater
risk for alcohol and drug use disorders (Green and Feinstein, 2012). Men
who have sex with men are at greater risk for mental health problems
(CDC, 2010a) and for suicides (CDC, 2010c). Further, men who have sex
with men continue to be disproportionately affected by HIV and sexually
transmitted infections (Rhodes et al., 2011). Lesbians might experience
higher levels of breast cancer risk than heterosexual women, but more
research is needed to identify if the risk is due to not bearing children
or other risks factors, such as alcohol consumption or being overweight
(IOM, 1999).

A multistate study of students in grades 9 to 12 found a higher preva-
lence of risk behaviors among gay and lesbian students than heterosexual
students in the areas of violence, attempted suicide, tobacco use, alcohol
use, drug use, sexual behaviors, and weight management (Kann et al.,
2011). LGBT youth may be especially at risk if they perceive others as being

3 The original publication in Phase 1 had several editorial errors in the labeling of domains/
subdomains. The report has been updated to correct the errors.
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unsupportive. Among young adult LGBT individuals, those who reported
receiving little support from their families as they came out had 5.6 times
the amount of suicidal ideation, 8.4 times the amount of suicide attempts,
almost 6 times the amount of serious depression, and significant increases
in illegal drug use and unprotected sex compared to their peers who had
supportive families (Ryan et al., 2009). A recent National Academy of Sci-
ences report indicated that LGBT youth also experience a higher risk of
being “thrown away” by their families and thus are more likely to experi-
ence homelessness (IOM and NRC, 2013a). LGBT homeless youth are at
greater risk of being sexually abused because they are more likely to be
commercially sexually exploited than non-LGBT homeless youth.

Usefulness

If individual health care providers have information about their
patients’ sexual orientation, they can be better equipped to diagnose and
counsel them on conditions that may be transmitted through sexual contact
and perform appropriate tests (Makadon, 2011). For example, the Fenway
Health organization suggests that for sexually active gay men, pharyngeal
and rectal swab samples should be taken for culture (Fenway Health,
no date). Although lesbians, gays, and bisexuals do not necessarily require
specialized substance abuse treatment programs (this is, programs different
from those for heterosexuals), the recommendation to individualize sub-
stance treatment requires understanding the life circumstances of lesbians,
gays, and bisexual persons (Green and Feinstein, 2012). In addition, nega-
tive attitudes about homosexuality can make it difficult for LGBT individu-
als to be open about same sex behaviors, which leads to stress, limits social
support, and negatively affects health (CDC, 2010b). The sensitive nature
of discussing same sex behaviors may lead to a lack of openness with health
care providers or disclosing sensitive information electronically. Addition-
ally, health care providers may have inadequate training to treat LGBT
populations in a culturally competent manner.

It is unknown whether the availability of information on sexual ori-
entation would allow health systems to provide specialized services for
members of the LGBT population that would result in better outcomes for
this group. The Centers for Disease Control and Prevention (CDC) notes
that homophobia, discrimination, and stigma are social determinants of
health that affect an individual’s physical health, the ability to obtain health
services, the ability to receive quality health care services, and the likelihood
of experiencing violence (CDC, 2010b).

It is widely noted that LGBT people have unique health experiences
and needs (IOM, 2011a). The availability of information on an individu-
als’ sexual orientation would allow researchers to obtain more specific
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information on the experiences and needs of the members of the LGBT
population, especially of specific subgroups of LGBT individuals, rather
than all LGBT individuals as a single homogenous group, were adequately
analyzed. To advance understanding of the health needs of all LGBT indi-
viduals, researchers need more demographic data on these populations,
increased numbers of individuals who are members of sexual and gender
groups to participate in research, and improved methods for the collection
and analysis of data on the LGBT population.

Race and Ethnicity

As described earlier, although “race and ethnicity can be an important
statistical predictor of an individual’s risk for health outcomes and access
to care” (IOM, 2009, p. 16), race is the product of both social and biologic
influences and carries a wide range of meanings (Cooper et al., 2003). It is
through the lived experience of race that individuals experience biological
and genetic health consequences and disparities (IOM, 2012). Health dis-
parities associated with race emerge from racial variations in exposure or
vulnerability to psychosocial, behavioral, or environmental risk factors and
resources (Williams and Collins, 2001; Williams and Mohammed, 2009;
Williams et al., 1994, 1997).

Both racial and ethnic data categories are social-political constructs
(OMB, 2000); and ethnic background is a broad construct that takes into
consideration religion, common history, and cultural tradition, and often a
shared genetic heritage (Burchard et al., 2003). These different population
groups are used for an array of analytical purposes and statistical reporting,
including identification of disparities in health and health care and health
care quality assessment (OMB, 2000).

Throughout the life course, health disparities by race and ethnicity are
apparent from an early age. For example, birth outcomes differ between
non-Latino black and white infants, as non-Latino black infants are more
than twice as likely than white infants to die within the first year of life
(MacDorman and Mathews, 2011). This immediate disparity is attribut-
able to increases in low birth weights; preterm births; and preterm causes
of death, such as sudden infant death syndrome, congenital malformations
and unintentional injuries among non-Latino black infants. While this
affects the life course and potential health of the infant, it is also a reflec-
tion on the entire life course of the mother, encompassing the racial and
ethnic disparities and stress that she experienced before pregnancy (Lu et
al., 2010).
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Evidence of Association with Health

Thousands of published studies document variations in physical and
mental health among groups of people by race and ethnicity. People of
color experience disparate outcomes across numerous health indicators
compared with whites although these differ by indicator and group. The
most consistent findings are for African Americans and Native Americans.
For example, among cardiovascular and related chronic diseases, the inci-
dence of heart failure has increased at a higher rate among younger black
males, suggesting that management of associated hypertension and diabetes
is needed to reduce these racial disparities (Husaini et al., 2011). Addition-
ally, African Americans are more than three times more likely than whites
to develop end-stage renal disease than are whites (U.S. Renal Data System,
2013). Furthermore, Native Americans are more than two times more likely
to be diagnosed with diabetes, and the prevalence of associated comorbidi-
ties is 50 percent greater among Native Americans than among the general
U.S. population (O’Connell et al., 2010). Health disparities are also seen
between genders and place of birth.

For example, despite the lower incidence of breast cancer in the United
States, African American women are more likely to have a poorer prognosis
and higher mortality rate of this form of cancer than white women. African
American women are also more likely to be diagnosed with late stage breast
cancer and have a more aggressive form of breast cancer that is harder to
treat (ACS CAN, 2009; NCI, 2009; Susan G. Komen, 2013). Latinos and
Asians have higher rates of some diseases than do European Americans, but
lower rates of others (Acevedo-Garcia and Bates, 2008; Acevedo-Garcia et
al., 2005; Lara et al., 2005; Parker Frisbie et al., 2001). First-generation
immigrants from most ethnic groups have better overall health outcomes
and lower mortality than do U.S.-born whites or members of their same
ethnic group who were born and raised in the United States (NRC, 2004a;
Rumbaut and Weeks, 1996; Sanchez-Aleman et al., 2011).

In the realm of mental and behavioral health, Native American chil-
dren and adolescents who experience multiple traumatic experiences may
be at a particularly high risk for developing posttraumatic stress disorders
(Gnanadesikan et al., 2005). Low parental education levels appears to be
a greater risk factor for substance abuse for white students than for Latino
or African American students (Bachman et al., 2011). Another factor in the
life course that disproportionately affects nonwhites is incarceration. As of
2008, African Americans and Latinos made up 58 percent of all prisoners,
even though they comprise only a quarter of the U.S. population (NAACP,
2009-2014), with the majority being young men. Incarceration exposes
individuals to higher levels of stress, disease, and violence. These exposures
increase the risk of mortality compared with the risk for those who have not
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been in prison. Incarceration alters the life course after prison and affects

other opportunities along the life course such as stable employment (Pettit

and Western, 2004) and may result in reduced earning potential (Western
and Wildeman, 2009).

Usefulness

If individual health care providers have information on their patients’
racial and ethnic identity and ancestry, they can be better equipped to
look for specific risks. Providers can better monitor patients and ensure
that patients receive a high quality of care by appropriately hiring and
training medical personnel (Baker et al., 2005; Hasnain-Wynia and Baker,
2006). Further, knowledge of a person’s ancestry may facilitate providers
in the testing, diagnosis, and treatment of disease when genetic factors are
involved (Burchard et al., 2003) and can assist in identifying different risk-
factor profiles. Knowledge of a patients’ racial identity could assist provid-
ers in identifying the presence of psychosocial stressors disproportionally
affecting certain racial groups, such as racial discrimination, which may
negatively impact health outcomes.

If the health system has information on their populations’ racial and
ethnic composition, they will be better equipped to develop, apply, and use
quality metrics stratified by race or ethnicity to improve clinical services,
improve population health, and reduce health disparities (IOM, 2009).
Such information will be helpful in guiding efforts to increase workforce
diversity and improve culture competence to improve patient-centered
care. Data on health needs and outcomes for specific racial and ethnic
groups may also suggest ways that health systems can inform and bring
about needed changes in the larger societal institutions and structures that
determine exposure to health risks (Williams et al., 1994) to reduce racial
inequalities through nonmedical social determinants of health (IOM, 2012).
Residential segregation, for example, continues to be a major problem for
people of color residing in low-income communities (IOM, 2012; Williams
and Collin, 2001).

If researchers have information on individuals’ racial and ethnic iden-
tity, in addition to data on the social factors that contribute to racial and
ethnic differences in disease, they will be better equipped to establish the
modifiable factors contributing to poorer outcomes among racial and ethnic
groups, which will inform future interventions tailored to both individuals
and population. In addition, improvements in health equity resulting from
the Patient Protection and Affordable Care Act,* which has a number of

4 Public Law 111-148.
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provisions that promote increased access to care (IOM, 2013c), need to

be tracked to evaluate their impact on the health of affected populations.

Country of Origin/U.S. Born or Non-U.S. Born

Ethnic groups are largely defined by geographical origin or where they
currently reside. The health of individuals residing in the United States is
associated not only with the ethnic group with which they identify with
but, as noted above, by how recently they came to the United States.
Several markers are used to identify immigration status. Acculturation is
a concept that captures the extent to which an individual identifies with
and is guided by the norms, values, and practices of her or his own ethnic
group or those of the prevailing U.S. culture. Acculturation is assumed to
grow with increasing length of residency in the United States along with
the individual’s preferred language. Variables in clinical practice that might
be related to acculturation include the number of years in the United States
as well as the language that the individual prefers to use during the clinical
encounter. Country of origin and migration status may also be related to
health because of their association with immigration, refugee status, and
documentation status which may reflect issues of access to health care and
related issues, as well as health-related exposures in the country of origin.

Evidence of Association with Health

The United States has long been a country in which immigrants have
formed an important segment of the overall population. Immigration is
one of the three major contributors to demographic shifts in the United
States with continued trends toward a net influx of people into the nation
(Shrestha and Heisler, 2011). The associations relevant to health are poten-
tially multiple and include several concepts, which follow.

Communication is essential for health and effective health care (see
the Health Literacy section later in this chapter). Language, literacy, and
numeracy may be of particular concern in providing effective care for immi-
grant groups. The association of acculturation with health is complex and
varies by communities and conditions. In the health of the Latino popula-
tion, for example, acculturation may be associated with either positive or
negative health effects. In certain areas—dietary practices, birth outcomes,
and substance abuse—evidence indicates that acculturation has a negative
effect and that it is associated with worse behaviors, perceptions, or health
outcomes. In others, the effect is mostly in the positive direction, such as in
use of the health system and self-perceptions of health (Lara et al., 2005).
Smoking behavior among immigrants follows a complex pattern related
both to their country of origin (and the smoking rates in those countries)
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and sex to the degree of assimilation in the United States (Lara et al., 2005;

Leung, 2013).

Protection of refugees is one of four primary reasons that the United
States allows people to immigrate. The top 10 countries of origin for refu-
gees are Afghanistan, Iraq, Somalia, the Democratic Republic of Congo,
Myanmar, Colombia, Sudan, Vietnam, Eritrea, and China (CDC, 2012b).
The United States remains 1 of the top 10 countries receiving these refugees.
Refugees of all age groups are at risk for multiple health issues related to
exposures to violence, toxins, nutritional deficiencies, infectious diseases,
and poverty (IPC, 2010). Among refugees, rates of serious mental health
issues may be 10 times higher than the rate for the general U.S. population
(Fazel et al., 2005).

The CDC is responsible for preventing the transmission, introduction,
and spread of communicable diseases into the United States; and it is also
responsible for developing the guidelines, known as technical instructions,
used in the overseas medical examinations conducted to identify other
medical conditions and treatments that are required prior to entering the
United States. The CDC recently reported on an electronic reporting system
that collects health information on immigrants and refugees newly arriving
in the United States (Lee et al., 2013). Refugee applicants rendered as inad-
missible require a waiver for entry and are classified with a Class A medical
condition. Applicants that are admissible but that may require treatment or
follow-up for a health condition are allowed to enter the country and are
classified with a Class B medical condition. Information in the Electronic
Disease Notification System is used to notify the health departments of all
50 states and the District of Columbia about the arrival of these individuals
into the United States. Furthermore, individuals entering the United States
without documentation are at increased risk for poor health and poor
health care access, and are likely not to be included in ongoing surveillance.

Usefulness

If individual health care providers have information on their patients’
country of origin, identification of the patient’s preferred language will likely
ensue so that appropriate translator services may be provided. Knowledge
about a patient’s country of origin can improve the quality of care through
better (1) communication that recognizes potential limitations in health
literacy and the need for interpreters and culturally competent care (that is,
understanding the role of acculturation as a facilitator or barrier to health
promotion, (2) care for recent immigrants and refugees for conditions
that require follow-up beyond the initial medical examination required
for immigration, and (3) identification of and care for medical conditions
related to exposures in the country of origin, particularly the identifica-
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tion of and care for the mental health conditions among immigrants and
refugees of all ages.
If the health system has information on their population’s country of
origin, they can ensure that they have appropriate staff needed for transla-
tion services and understanding different cultural approaches to health care.

Education

Education is a widely used social measure that captures the knowledge
and skills gained through education and the credentialing linked to the
completion of various levels of schooling. Both the number of years of time
formally spent in school and the highest degree earned thus have implica-
tions for health, as does the quality of the education. Education (level,
highest degree, and quality) is consistently associated with other measures
of socioeconomic status (SES). The nature of this relationship is complex
but quite consistent and an important contributor to health disparities
(Marmot et al., 2008). Education levels for women have been recognized
to be one of the most significant contributors to health and prosperity in
many countries (Hausmann et al., 2009). Although education may oper-
ate in part by affecting health literacy, the latter is a distinct domain that
is discussed here. SES as a child is assessed by indicators such as parental
education and occupation, whether the home was rented or owned during
childhood, and the size and the quality of the home. In most studies, these
indicators are assessed by retrospective assessment.

Evidence of Association with Health

Beginning in the late 19th century and continuing into the 20th cen-
tury, birth cohorts enjoyed progressively higher levels of education that
have been associated with greater wealth, longer life expectancy, lower
rates of chronic disease (such as cardiovascular diseases), and better health
outcomes. Langa et al. (2008) illustrated with data from the U.S. Health
and Retirement Study that lower educational levels explained most of the
variance associated with the declines in cognitive impairment in older
adults. These results confirm findings from an earlier paper by Manton
et al. (2008) analyzing interviews in a survey of long-term care (Larson
et al., 2013). These relatively recent papers add to an abundance of data
showing that educational levels are associated with health, health outcomes,
the health care received, and health habits.

The link between education and health begins at an early age and con-
tinues throughout the life span. Children who do not receive a strong edu-
cation at an early age will likely face poorer health as adults (Commission
to Build a Healthier America, 2009). Other data support a relationship
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between education level and the incidence of diabetes mellitus, as well as
an association of education with alcohol consumption, physical activity,
weight, sleep habits, and prevalence of chronic conditions, among other
aspects of health and health care (Feinstein, 1993). These associations have
been confirmed repeatedly for health outcomes and health habits over the
ensuing decades and establish education level as an important determinant
of health, well-being, and life expectancy (IOM, 2001).

Education level, a core component of SES, has long helped predict life
expectancy. Typically, higher education levels translate into a longer life
span for people across all genders, races, and ethnicities. Changing social
conditions can modify the associations among education, race and ethnic-
ity, and health. Education attainment, along with socioeconomic indica-
tors, such as wealth and income, are related to the gaps in life expectancy
seen among the various U.S. populations. Although life expectancy has
increased among those living in the United States, the rate of increase has
not been the same across all populations. For example, a recent research
study found that the largest disparity in life expectancy is seen between
the highest educated (postgraduate degree) and least educated (less than
12 years of education) (Olshansky et al., 2012). The same study also
found that despite increasing life expectancies for African Americans,
Latinos, and whites with a high school education or more, whites lon-
gevity in the United States, with less than 12 years of education, have
worsened since 1990.

Galobardes et al. (2004) reviewed 29 studies (prospective, case-
controlled, and case-sectional) linking SES indicators during childhood with
mortality in adulthood, regardless of the SES level in adulthood. Among
male adults studied, lower childhood SES was linked with an increased risk
of mortality from chronic disease, such as coronary heart disease; stroke;
respiratory disease; diabetes; cancers of the lung, liver, and stomach; and
digestive system diseases. Among the same group of men, lower SES during
childhood was also linked with a greater risk of mortality caused by alcohol
related deaths, homicides, and accidental injuries (Galobardes et al., 2004).
Another review of 49 observational studies (Pollitt et al., 2005) concluded
that an increased risk of cardiovascular disease in adulthood was associated
with increasing number of years (including childhood) spent in low-SES
circumstances.

Usefulness

If individual health care providers have information on their patients’
education level, a low level of educational attainment might help them rec-
ognize if a patient may not have the capacity to understand and adhere to
recommended treatment. Further, the health care provider can determine if
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extra support is needed to assist patients in addressing areas in which they

are advised to improve their health.

If the health system has information on their population’s education
levels, health care organizations could use data on individual and parental
educational attainment to influence policy changes that protect health.
Knowledge of resources for continuing education in the local area could
be an important tool to encourage referrals to educational facilities, as
critical risk factors associated with worse health outcomes are increasingly
concentrated in lower socioeconomic groups and in populations with less
education. The primary utility of measuring parental education in adult
patients is for research. It is less informative for patient care.

Employment

Individuals who are employed have a job or occupation, usually in
the formal paid labor market (including self-employment). Employment is
sometimes (but less often) considered to include work in the household or
in the informal economy or labor market. One component of employment
is whether or not one is working (or working for pay). A second component
is the type of employment and the conditions that this implies, including
exposure to health risks and hazards in the workplace, income, stress, and
provision of health care insurance. In addition, employment and occupation
are also centrally socially and psychologically linked to a person’s identity
and social position in an organization, community, or broader society.

Evidence of Association with Health

A large literature base has documented the affects of being employed
and of various physical and psychosocial exposures at work that affect
health of working youth and adults. For example, studies have shown
that unemployed persons report lower levels of psychological well-being,
have a higher prevalence of unhealthy behaviors, and experience higher
morbidity and mortality than employed individuals (Bartley and Ferrie,
2001; Voss et al., 2004). Perceived job insecurity is also an important pre-
dictor of poor health, and job loss has been found to have adverse health
consequences, including increased morbidity and mortality not only from
mental illness but also from cardiovascular disease (Bartley, 1988, 1996;
Bartley and Ferrie, 2001; Burgard et al., 2007; Dupre et al., 2012; Gallo
et al., 2004; Martikainen, 1998; Martikainen and Valkonen, 1996; Strully,
2009; Sullivan and von Wachter, 2009; Valkonen and Martikainen, 1996;
Voss et al., 2004). Temporary employment or so-called flexible employment
also have associations with adverse affect on health (Artazcoz et al., 2005;
Benach et al., 2002, 2013; Virtanen et al., 2005a,b). Under the current
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health care insurance system in the United States where insurance is tightly

tied to employment, employment has obvious consequences for health care

insurance for an individual’s immediate family members and for their abil-

ity to access prescription drugs.

Finally, aspects of particular kinds of jobs have been linked to health
outcomes. Numerous studies document health outcomes related to young
age, shift work, exposure to toxins, and static or tiring work conditions (Lee
and Krause, 2002; Solidaki et al., 2010; Stomberg et al., 2010; Tamosiunas
et al., 2005; van der Windt et al., 2000). Different occupations carry vary-
ing risks for adverse health effects—for example, health care workers are at
an increased risk for many infectious diseases, including hepatitis A virus,
hepatitis B virus, hepatitis C virus, HIV, and Mycobacterium tuberculosis,
among many others. Waste collectors are at risk for hepatitis A virus, hepa-
titis B virus, hepatitis C virus, and Helicobacter pylori, Brucella, and Toxo-
plasma gondii (Haagsma et al., 2012). Chronic exposure to occupational
noise is strongly associated with increased rates of coronary heart disease
and hypertension compared to those never exposed (Gan et al., 2011).
Occupational exposure to adverse inhalable particles, such as crystalline
silica (mineral dust), coal dust, or beryllium, increases the risk for several
diseases including lung cancer, pulmonary tuberculosis, chronic obstructive
pulmonary disease, and decreased lung function (Calvert et al., 2003; Carta
et al., 1996; Kreiss et al., 2007). Extended work hours have been associ-
ated with greater fatigue, cardiovascular disease, and disability retirement
(van der Hulst, 2003).

Usefulness

If individual health care providers have information on their patients’
employment status, it will be useful to the provider for establishment of a
diagnosis (because of the importance of occupational exposures to many
health outcomes) and identification of a treatment (because of the implica-
tions of employment for the patient’s ability to comply with the recom-
mended treatment). The experiences of job loss and being unemployed also
have health consequences that may be relevant to provider understanding
of the etiology and prescription of the appropriate treatment.

If the health system has information on their populations’ employment
status, they can characterize their patient populations on the basis of an
important social dimension, which will be of utility in targeting patients
to various programs. Systems serving populations with a large portion of
unemployed individuals could, for example, consider instituting job skills
training to enrich their own workforce. The Backyard Project, for example,
located in Minneapolis, Minnesota, and headed by Allina Health, works
in neighborhoods and addresses more than the immediate medical needs
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of the community to provide engagement within their neighborhoods and
to help members of the community become involved in their own health
outcomes (Allina Health, 2013). Descriptive data on trends in various
health conditions over time and the variability in the clinical presentation
of health conditions as a function of employment may be useful to public
health agencies as they target various prevention efforts or screening pro-
grams, and in their efforts to inform economic policies as part of initiatives
to include “health in all policies” (PHI, no date).

Financial Resource Strain: Food and Housing Insecurity

Financial resource strain encompasses both the subjective sense of
strain as the result of economic difficulties and specific sources of strain,
including employment insecurity, income insecurity, housing insecurity, and
food insecurity. Financial resource strain does not only reflect the absence
of sufficient resources but also may reflect the lack of availability of an indi-
vidual’s skills and knowledge needed to manage resources. Employment and
income security indicates that adequate financial resources are available to
the home and its residents and that the physical, psychological, and health
risks associated with various aspects of work are stable. The stress that an
individual may encounter due to worrying about current and future security
may be as impactful as the conditions of scarcity themselves.

Various types of financial insecurity interact with one another. For
example, housing insecurity (which takes many forms, including multiple
moves, crowding, foreclosure, and homelessness) can get pitted against food
insecurity as households may compromise housing standards to preserve
money for food (IOM, 2013d). Some evidence also indicates that the devel-
opment of certain skills may mitigate these challenges of financial resource
strain. One study by Gundersen and Garasky (2012) reveals that house-
holds with greater financial management abilities are less likely to be food
insecure even for those living in extreme poverty. Additionally, Caswell
and Yaktine (IOM, 2013d) reported that basic training in food sourcing
and food purchasing and preparation improves food choices and extends
the purchasing power of the allocation from the Supplemental Nutrition
Assistance Program (SNAP).

Financial resource strain is a characteristic of a household or family
unit and not simply individual. The committee considered collection of
income as a domain but found it to be a complex and sensitive measure.’
Financial resource strain is also influenced by the characteristics of the com-

5 This sentence was added for clarity, but it was not included in the published version of the
Phase 1 report.
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munity, such as access to grocery stores, neighborhood housing stock, and
crime rates (NRC, 2009).

Evidence of Association with Health

Various types of financial insecurity have been linked to health prob-
lems, although the evidence is mixed. For example, although job insecurity
was shown to have little impact on persistent inequalities in morbidity and
cardiovascular risk factors (with the exception of depression), and despite
steep gradients in perceived job insecurity among employed persons (Scott-
Marshall and Tompa, 2011), the overall level of financial insecurity was
found to be a variable that significantly explained a variety of inequalities,
particularly among women, older workers, and minorities (Scott-Marshall,
2009). Financial insecurity appears to be mediated through stress, and may
have greater consequences for men (Gaunt and Benjamin, 2007).

Housing insecurity is associated with poor health, nutrition deficiency,
and developmental risk among young children (Cutts et al., 2011). For
example, persistent household food insecurity (without hunger) was asso-
ciated with a 22 percent greater odds for child obesity (odds ratio = 1.22,
95 percent confidence interval = 1.06 to 1.41) than that in households
with persistent food security (p < 0.05) (Metallinos-Katsaras et al., 2012).
Food insecurity in older adults is a clinically relevant problem resulting in
harmful consequences on quality of life, physical health, mental health,
and nutrition (Lee et al., 2010). Although food insecurity disproportion-
ately affects women, employment insecurity disproportionately affects
men.

Cumulative stressors (housing insecurity, food insecurity, employment
insecurity, costly medications, and financial strain that causes barriers to
health care access) explored in a cross-sectional study of more than 1,500
patients arriving for care in emergency departments (EDs) were associated
with an increase in prevalence of depressed mood, stress, self-rated poor
health, smoking, and illicit drug use (Bisgaier and Rhodes, 2011). Addition-
ally, another study found that individuals with unstable housing are less
likely to be able to manage their diabetes, perhaps mediated by self-efficacy
(Vijayaraghavan et al., 2011).

Usefulness

If individual health care providers have information on their patients’
financial strain, it can influence the recommendations that they provide
(i.e., if they know that their patient cannot afford to join a gym, they
might instead recommend free options, such as hospital activity pro-
grams). Financial resource strain not only predicts downstream health
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outcomes but also may be a factor in determining the effectiveness of an

intervention or the increased risk of infectious disease (Sivapalasingam

et al., 2009a,b).

If the health system has information on their populations’ finan-
cial strain evidence indicates that community-level interventions, such
as rental vouchers but not subsidized housing, may mitigate the effects
of housing insecurity (Lindberg et al., 2010). However, as such interven-
tions mostly take place outside of the health care delivery system, strong
links with community partnerships are needed to link patient data with
their needs and the available resources. For example, among low-income
patients arriving at an ED of a hospital, 23.6 percent had housing insta-
bility and 42.7 percent were determined to have food insecurity; both of
these led to differential access to care (Kushel et al., 2006), suggesting
a need to identify interventions to address housing and food insecurity
before hospital visits.

Health Literacy

Health literacy is defined in the IOM report Health Literacy: A Pre-
scription to End Confusion, as “the degree to which individuals have the
capacity to obtain, process, and understand basic health information and
services needed to make appropriate health decisions” (IOM, 2004, p. 20).
Health literacy goes beyond the ability to read, requiring decision-making
skills, listening, and analytical processing, as well as the ability to apply
these skills to health situations. A person who functions adequately at home
or work may have marginal or inadequate literacy in a health care environ-
ment. Low health literacy is not uniformly distributed in society with the
prevalence of limited health literacy being the highest among patients who
are older or members of racial and ethnic minority groups (IOM, 2011b).
According to the National Assessment of Adult Literacy, “approximately
36 percent of adults in the U.S. have limited health literacy, 22 percent
have basic health literacy, and 14 percent are below basic health literacy.
An additional 5 percent of the population is not literate in English. Only 12
percent of the population has a proficient health literacy level” (Almader-
Douglas, 2013; Kutner et al., 2006).

Numeracy refers to the ability to use basic probability and mathemati-
cal concepts (Peters et al., 2006) and, as with health literacy, is the degree
to which individuals have the capacity to obtain, process, and understand
the quantitative health information and services that they need to make
appropriate health decisions. Even highly educated individuals (including
physicians and other providers) can be innumerate (Peters et al., 2013).
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Evidence of Association with Health

The IOM report on health literacy reviewed the association of health
literacy with health outcomes and concluded that although causal relation-
ships between health literacy and health outcomes are limited and yet to
be established, studies have found cumulative and consistent findings sug-
gesting a causal connection (IOM, 2004). However, considerable evidence
of associations between low health literacy and a range of health outcomes
exists. For example, “people with low health literacy have a lower likeli-
hood of getting flu shots, understanding medical labels and instructions,
and a greater likelihood of taking medicines incorrectly compared with
adults with higher health literacy” (Almader-Douglas, 2013). They are
also less likely to use preventive care; are more likely to self-report poorer
health status (IOM, 2004); and are more likely to use the emergency room
for care, be hospitalized, have adverse disease outcomes, and have higher
mortality rates (Baker et al., 1998, 2002; Berkman et al., 2004b; Schillinger
et al., 2002). Low health literacy affects the ability to give informed con-
sent and to participate in shared decision making. For chronic conditions
requiring a high degree of self-management (e.g., diabetes, hypertension,
asthma), low health literacy is associated with poor outcomes because of
lower levels of understanding about the condition and lower rates of correct
use of medication (Gazmararian et al., 2003; Pignone and DeWalt, 2006).

A systematic review of numeracy by Berkman et al. (2011) found insuf-
ficient evidence for causal associations among health literacy, ambulatory
care, health care services, risk perception accuracy, and accurate interpre-
tation of health information; but it did find that numeracy appeared to
mediate some health disparities for specific health outcomes in patients with
diabetes and HIV infection. A 2013 IOM workshop on numeracy noted
that numeracy may be more highly correlated with health outcomes than
health literacy, although possible ceiling effects on health literacy could
have clouded the effects of health literacy (IOM, 2013a). That workshop
summarized that for management of ongoing health problems (such as
chronic conditions) proficiency in numeracy is necessary, yet only 13 per-
cent of the U.S. population overall has such proficiency (IOM, 2013a).

Usefulness

If individual health care providers have information on their patients’
health literacy level, they will be able to know when to use tools with the
potential to improve their care, targeting efforts toward providing their
patients with greater understanding of medications, self-care, and shared
decision making avoiding errors resulting from inadequate communication.

If the health system has information on their populations’ health lit-
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eracy, it may help them to best allocate resources to help individuals choose
health plans and make health-related decisions (Peters et al., 2013). Ulti-
mately, health plans should be able to effectively manage their populations’
health, particularly chronic conditions, and avoid medical errors. Literacy
and numeracy may mediate between health literacy and poor health out-
comes for some populations (e.g., members of racial minority groups,
people with limited education) and define additional health and health care
vulnerabilities that have yet to be identified.

If researchers have information on individuals’ health literacy linked to
health outcomes, they will be better able to devise individual and systems-
based approaches to enhance understanding and develop more effective
health care communication tools (NIH, 2013; PCORI, no date).

Stress

Stress has been defined as a subjective state that arises when an indi-
vidual recognizes a situation as threatening but dealing with the threat
requires more resources than he or she has available. Stress has negative
health consequences when it exceeds an individual’s ability to cope, particu-
larly when it is severe or chronic. The environmental exposures that trigger
such perceptions are called stressors, which can be acute or chronic. Acute
stressors are discrete, observable experiences with a relatively clear begin-
ning and end, and include devastating traumatic experiences, such as being
a victim of rape or a criminal attack, and acute life events, such as the death
of a loved one or the loss of employment. Chronic stressors encompass
those in major domains of life such as ongoing marital problems, financial
difficulties, and problems at work, and more minor but recurring everyday
hassles such as being stuck in traffic, having too many things to do, con-
cerns about one’s weight, and misplacing or losing things. The continuous
wear and tear resulting from many chronic stressors may be cumulative and
severe (McEwen and Seeman, 1999).

Not all experiences of stress are damaging to one’s health. If a threat or
demand can be averted or mastered, the experience may be tolerable or even
positive (Shonkoff et al., 2009). However, long-term exposure to stressors
that one cannot manage and that are out of the individual’s control creates
an allostatic load that increases a person’s vulnerability to a range of health
problems (Seeman et al., 2001). Failure to measure psychosocial stressors
comprehensively has markedly understated the contribution of stressors to
health (Thoits, 2010). The experience of acute and chronic stressors during
the critical first years of life, known as early life adversity, can have endur-
ing changes on brain development and responsiveness to other subsequent
stressors in both animals and humans (Shonkoff et al., 2009).

Capturing the effects of stress on health requires assessment of the rel-
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evant aspects of the psychosocial environment that tax or challenge adap-
tive capacities. Accordingly, stressors can arise in various arenas in which
people operate (e.g., housing, occupational, financial, and neighborhood
stressors) and in relation to the major roles or statuses that they assume
(e.g., childhood, parental, and marital stressors). Members of racial/ethnic
minority groups have an elevated risk of exposure to acute and chronic

discrimination, higher levels of stress, and greater clustering of stressors
(Sternthal et al., 2011).

Evidence of Association with Health

A large and growing body of research links the experience of psycho-
social stress to health. In addition to the physiological effects of toxic stress
that increase an individual’s risk for disease, individuals may also try to
cope with these stressors through behaviors with negative health conse-
quences (Adler and Stewart, 2010). Studies have shown that stressful life
events can lead individuals to both internalize symptoms, causing health
problems, and simultaneously externalize the response to stress through
negative behaviors, such as substance abuse (King and Chassin, 2008).

Chronic levels of stress in individuals have been linked to many nega-
tive health outcomes, including high blood pressure, a greater susceptibility
to infection, and the buildup of fat both in blood vessels and around the
abdomen (Adler and Stewart, 2010). Increased levels of stress during preg-
nancy may have negative impacts on the fetus and may also adversely affect
neonatal outcomes, in addition to having negative impacts on the cognitive
and emotional development of the child (Bittner et al., 2011). Studies of
early life adversity, such as emotional abuse, physical abuse, neglect, or
severe punishment, have found that such adversity is associated with an
increased risk of subsequent physical, mental, and cognitive disorders in
childhood and adulthood (Shonkoff et al., 2009).

The physiological pathways by which psychosocial stressors can affect
health include neuroendocrine activation and altered immune function, as
well as the stimulation of lymphatic tissue in response to stress-induced
behavioral coping mechanisms, such as increased smoking. The effects of
stressors on the regulation of immune and inflammatory processes have
the potential to influence a broad range of outcomes including depression,
infections, autoimmune and coronary artery disease, and at least some
cancers (e.g., virally mediated cancers) (Cohen et al., 2007).

Disease risk has also been linked to stressors encountered in specific
life domains and by some subpopulations. Recent reviews of research con-
ducted with populations from multiple racial groups in the United States,
and elsewhere, document that experiences of discrimination have pervasive
adverse effects on a broad range of subclinical disease processes and that
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these experiences contribute to racial/ethnic disparities in health (Pascoe
and Smart Richman, 2009; Williams and Mohammed, 2009). A recent
meta-analysis found a modest association between work-related stress or
insecurity and incident cardiovascular heart disease (Virtanen et al., 2013)
and a recent review concluded that psychosocial stress at work predicts
incident cardiovascular disease morbidity and mortality. The associations
are clearer for men than for women (Backé et al., 2012).

Usefulness

If individual health care providers have information on their patients’
stress as part of the EHR, they can work with patients to ensure that they
have support systems in place to help manage stress and to prevent it from
becoming toxic (Adler and Stewart, 2010). For example, there are oppor-
tunities for preventive interventions during pregnancy to help ensure that
levels of stress, depression, and anxiety are managed in pregnant women to
prevent any negative birth impacts (Bittner et al., 2011).

Providers can refer patients to stress management programs and help
them assess whether stress exposures are exacerbating other health prob-
lems. For some sources of toxic stress, like interpersonal violence, health
care providers can be helpful to patients in developing the skills, resources,
and support networks that they need to address the problem and provide
critical social support (Coker et al., 2002; McCaw et al., 2002).

If the health system has information on the overall stress levels in their
populations and the predominant stressors, they will be better equipped to
help policy makers and communities identify (and, it is hoped diminish)
environmental sources of stress and use subsequent data from the EHR to
monitor the effectiveness of such efforts.

If researchers have information on the sources and/or levels of stress of
patients linked to other data in the EHR, they will be able to (1) more pre-
cisely estimate the contribution of stress to disease onset and progression,
(2) determine both the direct effects and synergistic effects of stress, other
risk factors, and mediators, and (3) develop more targeted prevention and
treatment interventions for stress (Park et al., 2001). For example, given
findings from animal models on the epigenetic effects of stress exposure
early in life (Meaney, 2001; Weaver et al., 2004), an expanded EHR could
provide data that would allow tests for such effects in humans and advance
the development of precision medicine.

Negative Mood and Affect: Depression and Anxiety

Depression, anxiety, hopelessness, and anger/hostility are interrelated
and can occur throughout the life course, from childhood to late in life.
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Disorders of anxiety and depression are often comorbid and extreme feel-
ings of hopelessness are signs of depression. Although some theorists posit
a commonality among these measures of negative affectivity (Leiknes et al.,
2010), most epidemiological analyses have not included more than one
type of negative emotion and have rarely considered whether the effects
are independent of positive emotions. This section will review depression
and anxiety.

Depression and anxiety are commonly reported emotional problems,
and they are highly related. In extreme forms, these are considered diseases
themselves (clinical depression and anxiety disorder), but milder, subclinical
levels of depression and anxiety are also important, in that they diminish
quality of life and can increase the risk of other diseases, such as diabetes
and cardiovascular disease. Thus, they are simultaneously health outcomes
and determinants of health. Although the committee found depression and
anxiety to be better suited for consideration for inclusion in EHRs, it also
noted the contributions of anger and hostility and hopelessness to poorer
health.

Depression is characterized by sadness and decreased interest in usually
pleasurable activities, along with the feeling of worthlessness, fatigue, sleep
problems, weight and appetite changes, and difficulties concentrating. For
the diagnosis of major depression, the characteristics should last 2 weeks
or more, interfere with daily functioning, and represent a change from
usual characteristics. In children, depressed mood may manifest as irri-
table moods and weight changes, including the failure to make appropriate
weight gains within their age group (APA, 2013).

Major depression is highly prevalent. According to the National
Comorbidity Survey, approximately 20 percent of women and approxi-
mately 13 percent of men have a lifetime history of major depressive disor-
der, and approximately 25 percent of women and 18 percent of men have
a history of any mood disorder (Kessler et al., 2005). Mood disorders are
also common in adolescents, with a prevalence of approximately 15 per-
cent (approximately 12 percent have major depression and approximately
3 percent are diagnosed with bipolar disorder) (Merikangas et al., 2010).
For example, among postpartum women, 14 percent of 10,000 women
delivering a live infant at an urban hospital were found to screen positive
for depression (Wisner et al., 2013). Furthermore, major depression is the
second leading cause of disability worldwide according to the Global Bur-
den of Disease Study (Ferrari et al., 2013).

Anxiety is marked by a sense of fear and unpredictability, and is
accompanied by worries about the future. As with depression, it can be a
clinical disorder or can represent a tendency to experience an anxious state
frequently or in response to specific situations. Symptom duration for the
establishment of diagnosis varies among adolescents and adults. Anxiety
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disorders are also highly prevalent. According to the National Comorbidity
Survey, the prevalence of life time history of any anxiety disorder is 36.3
percent for women and 25.3 percent for men, with the most prevalent
subtypes being social phobias and specific phobias (Kessler et al., 2005).
Anxiety, like depression, affects a patient’s overall quality of life, function-
ing, and ability to adhere to medical and rehabilitation regimens.

Evidence of Association with Health

The impact of depression on health has been summarized in a number
of qualitative and quantitative reviews. For example, a meta-analysis of
146,538 participants in 54 observational studies showed that depression
predicted all-cause mortality and fatal coronary heart disease and incident
myocardial infarction (Nicholson et al., 2006). Subanalyses showed that
studies that used clinical measures of depression revealed stronger associa-
tions between depression and these outcomes than those that used symptom
measures in populations without cardiovascular heart disease patients;
however, they found weaker associations in studies of cardiovascular heart
disease patients. Another meta-analysis involving 206,641 participants
enrolled in 17 studies showed an association between depression and a sub-
sequent risk of stroke (Dong et al., 2012). In 76 prospective studies, major
depression and higher levels of depressive symptoms predicted mortality
among cancer patients (Pinquart and Duberstein, 2010), and depressive
symptoms were found to reduce active life expectancy among older adults
(Reynolds et al., 2008).

Depression can also be a consequence of poor health and related condi-
tions such as disability (Breslau et al., 2003; Dantzner et al., 2008; Luppino
et al., 2010), suggesting that it has a bidirectional relationship with health
problems such as diabetes (Golden et al., 2008). Depressed individuals are
more likely to smoke, engage in physical activity less often, and be less
compliant with medical regimens (Katon, 2011). Both antenatal and post-
partum depression increase adverse outcomes, including negative effects on
child development (Wisner et al., 2013).

A meta-analysis of 20 prospective studies showed that anxiety predicts
incident coronary heart disease, with more robust effects found for cardiac
mortality (Roest et al., 2010). Like persons with high levels of other nega-
tive emotions, anxious persons tend to engage in risky health behaviors
(Thurston et al., 2013). The associations are apparent for individuals with
both high levels of anxiety symptoms and anxiety disorders.
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Usefulness

If individual health care providers have formation on their patients’
depression or anxiety, they can refer patients to counseling and other sup-
port services. The U.S. Preventive Services Task Force (USPSTF) recom-
mends that health care providers screen adults and adolescents (12 to 18
years of age) for depression if staff-assisted depression care supports are in
place to ensure an accurate diagnosis, effective treatment, and follow-up
(Grade B recommendation) (USPSTE, 2009). USPSTF concludes that the
current evidence (as of March 2009) is insufficient to assess the benefits and
harms of screening children 7 to 11 years of age (USPSTE, 2009).

If the health system has information on their populations’ screening
and treatment needs, they can plan for appropriate services (including
ongoing psychotherapy and pharmacotherapy treatments) as part of the
mental health parity required by the Patient Protection and Affordable Care
Act.® They also need to plan for ways to link patients to treatment given
evidence that a diagnosis of depression or anxiety is often not enough to
lead patients to seek treatment (Kravitz et al., 2013). A Cochrane review of
randomized clinical trials using a collaborative care model for the treatment
of depression and anxiety reported short- to long-term benefits for adult
participants, including better compliance with medications, better mental
health quality of life, and patient satisfaction (Archer et al., 2012). This
model is not based on the individual practitioner model but on health sys-
tems as the foundation for implementing treatment and behavioral change.

If researchers have information on individuals’ depression or risk for
depression, the burden of this illness can be identified in subpopulations
and risk factor stratification for comorbid diseases can be developed. Fur-
thermore, studies attempting to prevent the onset of depression during
high-risk periods, for example puberty, pregnancy, and menopause, can be
designed and evaluated.

Psychological Assets: Conscientiousness, Patient
Activation, Optimism, and Self-Efficacy

Psychological assets include indicators such as life purpose, positive
emotions and happiness, life satisfaction, conscientiousness, self-efficacy,
and optimism. Not surprisingly, these indicators are correlated with one
another and are generally negatively related to negative emotions. Nev-
ertheless, sufficient empirical evidence exists to indicate that they should
be considered separately from negative emotions. This section reviews
the indicators conscientiousness, optimism, self-efficacy, patient activation.

¢ Public Law 111-148.
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Because of their covariation, the usefulness of these assets is discussed in

aggregate below.

Conscientiousness refers to a family of traits that include the propensity
to be self-controlled, to be task and goal directed, to delay gratification,
and to follow norms and rules. It is often measured in the context of a
taxonomy of personality dimensions labeled the Big Five: extraversion,
agreeableness, emotional stability, openness to experience (or intellect), and
conscientiousness (Roberts et al., 2012). Both children and adults can be
assessed on dimensions of conscientiousness and the characteristics seem
to be stable.

Self-efficacy concerns people’s belief in their ability to attain specified
goals. As defined by Bandura (2012), self-efficacy refers to evaluations
within a specific domain of functioning, but, some theorists have concep-
tualized self-efficacy in a more general way, that is, confidence in one’s abil-
ity to handle problems or challenges. The latter is closer to the concept of
mastery or control. In either case, it is thought that increasing self-efficacy
or a belief in one’s capabilities can lead to improved affect, heightened
motivation, and better clinical outcomes.

The committee employed the term “patient activation” to refer to the
attitudes, skills, and knowledge of people that enables them to engage in
health care in an active, full, and meaningful manner. Optimism is defined
as the expectation that positive things will happen in the future (Segerstrom,
2005). It is usually assessed in terms of general expectations rather than
expectations about how positive a specific future event is likely to be. An
indirect assessment is based on people’s view of the causes of past events,
where an optimistic style refers to the extent to which individuals attribute
positive outcomes to their own abilities and effort, stable qualities that
extrapolate to a variety of situations, and attribute negative outcomes to
unstable external factors that are outside their control and that are specific
to the situation.

Evidence of Association with Health

Conscientiousness In a meta-analysis of 20 mortality risk studies (Kern and
Friedman, 2008), measures related to conscientiousness predicted longevity.
The facets of conscientiousness related to mortality were achievement (per-
sistent, industrious) and order (longitudinal, disciplined). Another meta-
analysis of 194 studies (Bogg and Roberts, 2004) examined the association
of conscientiousness with health behaviors. In general conscientiousness-
related traits were positively related to beneficial health behaviors, for
example physical activity, and negatively related to risky health behaviors,
for example, cigarette smoking. Responsibility, self-control, and industri-
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ousness were the facets most related to conscientiousness across health

behaviors.

Optimism A 2009 meta-analysis using findings from 83 studies (Rasmussen
et al., 2009), and combining 108 effect sizes showed that optimism was
related to positive physical health overall and was specifically related to
improvements to mortality, survival, cardiovascular outcomes, immune
function, cancer outcomes, outcomes related to pregnancy, physical symp-
toms, and pain reduction. Significant associations were apparent in both
cross-sectional and prospective studies. A subsequent qualitative review
noted that out of all positive attributes, optimism was the most robustly
associated with cardiovascular health (Boehm and Kubzansky, 2012). Opti-
mists engage in more positive health behaviors and fewer health-damaging
behaviors and cope with stressful circumstances in a more proactive fashion.

Self-efficacy Cross-sectional studies of self-efficacy revealed associations of
self-efficacy with greater adherence to recommended regimens and to health
outcomes. For example, self-efficacy is associated with less severe post-
traumatic stress disorder (PTSD) and less fatigue, pain, and disability. The
few longitudinal studies of trauma have shown associations of self-efficacy
with less general distress and less PTSD symptom severity (Luszczynska
et al., 2009).

Researchers have used the concept of self-efficacy to guide the design
of intervention programs that include behavioral change. For example, a
qualitative review of interventions based on self-efficacy theory applied to
the management of chronic disease reported that behavioral interventions
can lead to better self-efficacy for exercise, less severe asthma symptoms,
improved communication with physicians, less emotional distress, and
fewer health care visits (Marks and Allegrante, 2005).

Patient activation Most of the research linking patient activation, participa-
tion in care, and clinical outcomes has been published in the past 5 years.
Evidence of the association of patient activation with patient participa-
tion in care exists. Several recent reports have indicated improved patient
outcomes (i.e., limiting ED visits, obesity, and health services utilization)
and improved patient activation scores with patient activation and patient
participation in care (Brenk-Franz et al., 2013; Hibbard and Greene, 2013).
Furthermore, a growing body of evidence shows that active patients have
improved health outcomes and health care experiences; however, evidence
about the impact on costs is limited to date (Hibbard and Greene, 2013).
Even though a strong relationship has been shown to exist among health
care decision making, patient activation, and health literacy, these concepts
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exert distinct effects on patient participation in care and subsequent health

outcomes (Smith et al., 2013).

Usefulness

If individual health care providers have information on whether their
patients are conscientious, optimistic, or pessimistic and score high or low
on self-efficacy or patient activation, they can better anticipate difficulties
their patients may have in being able to cope with specific chronic dis-
eases, to follow a demanding medical treatment, or to introduce behavioral
changes. Patients with low confidence in their ability to cope may benefit
from additional health education programs based on evidence-based behav-
ioral principles.

Health care providers can design or tailor clinical interventions to a
particular patient situation. This tailoring may then allow health care pro-
viders to ensure that the expectations of participation and self-management
generated by particular interventions align with the likelihood that the
patient will meet expectations. Although many health care providers believe
that patients can follow clinical instructions, the work of Hibbard and col-
leagues (2010) reveal that few providers support patient self-direction and
independent choice.

If the health system has information on their populations’ positive psy-
chological assets, they 