1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Stud Health Technol Inform. Author manuscript; available in PMC 2021 April 29.

-, HHS Public Access
«

Published in final edited form as:
Stud Health Technol Inform. 2020 June 16; 270: 474-478. doi:10.3233/SHT1200205.

Translating social determinants of health into standardized
clinical entities

Michael WATKINS®1 Benjamin VIERNESP, Viet NGUYENC, Leonardo ROJAS MEZARINAY-€,
Javier SILVA VALENCIA®, Damian BORBOLLA?2

aBiomedical Informatics, 421 Wakara Way, University of Utah, Salt Lake City, Utah 84108
bPopulation Health Sciences, 295 Chipeta Way, University of Utah, Salt Lake City, Utah 84108
CStratametrics LLC

dinformation Systems Office, Jr. Capac Yupanqui 1400, National Institute of Health, Lima, Peru
15072

€Telesalud Unit, Av Grau 755, Universidad Nacional Mayor de San Marcos, School of Medicine,
Lima, Perd 15001

Abstract

Social determinants of health (SDH) are a valuable source of health information which still are not
fully utilized in the clinical space. Knowing that a certain patient has trouble finding
transportation, has a potentially hazardous relationship with a family member or close relative, is
currently unemployed, or various other social factors would allow providers to tailor treatment
plans in a way to best help that patient. However, these SDH must be gathered, represented, and
stored in a standardized way before they can be leveraged by informatics tools designed for health
providers. This process of translating SDH to standardized clinical entities includes two main
steps. The first is a collaborative effort to establish an ontology of medical terminology codes (i.e.,
ICD, SNOMED, LOINC, etc.) which can be used to uniformly represent SDH as coded concepts.
The second is a collaborative effort to use the FHIR standard to create profiles and extensions
which will allow FHIR resources to be used to store the coded SDH as clinical entities. Each of
these steps has their own complexities that must be considered and accounted for in future efforts
to create interoperable clinical informatics solutions which utilize SDH.
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1. Introduction

The World Health Organization (WHOQ) recommends “systematically addressing” social
determinants of health (SDH) to improve the health of the population as a whole [1].
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Although there are many medical schools which provide training regarding SDH [2], some
research has noted that current training strategies which “focus on knowing rather than
acting” cannot effect the change which will reduce health inequity in a meaningful way [3].
One recent study developed five categories of activities which should be used in tandem to
fully address social needs. There, the authors describe the need of developing an
interoperable digital infrastructure that can easily share data between healthcare and social
care organizations. The study also showed awareness as being just the first step in
addressing a social issue; the other four categories include adjustment, assistance, alignment,
and advocacy [4].

However, despite their potential implications in health, SDH are not a commonly utilized
data source in most clinical workflows. Healthcare providers are already collecting some of
this data, although this collection often occurs in an inconsistent and unstructured way. A
structured, standardized method of SDH data collection by providers could inform
individualized treatment, improve care coordination, and allow for a better population-level
understanding of social and health equity for policy makers and healthcare system
administrators. There are a few current informatics solutions that have sought to utilize SDH
within the healthcare provider’s office [5-7]. However, these are specific use-cases
implemented among relatively small populations. In order to increase the population sizes
included in such studies, interoperability must be a priority. This will allow cross-site
deployment and wider-scale evaluation. Additionally, efforts to give these pilot projects an
appropriate scope would provide a more solid foundation for subsequent solutions which
will use an increasing breadth of determinant phenotypes. One study of SDOH screening
and referrals in 13 of Boston’s community health centers finds a wide variation in practice.
Researchers identified 16 domains and 78 dimensions of SDH, but housing was the only
domain screened in all participating CHCs [8]. Ensuring the interoperability of SDH
solutions requires the translation of SDH data to standard clinical terminologies. In this
paper we highlight important considerations which relate to this translation process and aim
to provide a foundation for those who will utilize SDH in future interoperable clinical
informatics solutions.

2. Background

The translation of SDH to standardized clinical entities is a complicated process due to the
sheer number of stakeholders (i.e., government organizations, hospital systems, providers,
clinical vocabulary creators, etc.) involved in the standardization of any clinical process.
However, the informatics solutions discussed here will provide a high-level overview of the
domains that decision-makers in SDH clinical implementation projects require.

2.1 Social Determinants of Health

Ninety percent of human health is influenced by factors outside of the traditional healthcare
environment. This includes individual behavior, the physical environment, social
circumstances, and others [9]. The WHO defines SDH as “the conditions in which people
are born, grow, work, live, and age, and the wider set of forces and systems shaping the
conditions of daily life [1].” These SDH create a complicated web of influences outside of
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classic biology and genomic makeup that determine a patient’s health. Marmot et al.
summarized the relation of SDH to health as follows: “The poorest people have high levels
of illness and premature mortality—but poor health is not confined to those who are worst
off. At all levels of income, health and illness follow a social gradient: the lower the
socioeconomic position, the worse the health [3].” Commonly assessed SDH include
employment status, education level, food security, access to health services, housing status,
income, discrimination, and social support [9].

The HL7 Fast Healthcare Interoperable Resources (FHIR) Specification is an ongoing effort
to create a clinical data standard which enables the kind of interoperability which is
necessary to fully utilize informatics tools and solutions. It abstracts clinical data concepts
into separate resources. These resources are given unique identifiers which are used to string
them together in order to represent all possible clinical scenarios [10]. The goal of the FHIR
effort is to make a base set of resources available which cover the clinical scenarios which
are common to most implementers. It is a powerful specification because a built-in extension
system is also provided which allows more nuanced content to be created through a closely-
standardized process.

2.3 Translational Informatics and clinical information modeling

The branch of translational informatics is becoming an increasingly important aspect of
health informatics research. As its name suggests, translational informatics is the process of
translating data from its original form to another using informatics methods. In health
informatics, this has enabled various data sources to be utilized by informatics solutions in
the clinical space in a standardized way. A sampling of these data sources includes
environmental sensors, wearable health tools, imaging devices, various -omics databases,
and detailed drug pharmaceutical research resources [11-14]. In each case, the data is not
formatted for clinical use and must be translated to a common clinical data standard before it
can be used for interoperable clinical informatics solutions. Because these data are so
potentially useful in clinical use, translational informatics has been named as an important
milestone in achieving a nationwide learning health system [15].

3. Methods

The standardized representation of social determinants of health as clinical entities is a
classic case of translational informatics. This means that it follows roughly the same
protocol as other instances of translational informatics.

3.1 Representing SDH as coded concepts

In the United States, the HITECH act requires health providers to use systems that capture
specific patient data in standardized formats to enable interoperable data exchange with
other systems. These programs require that EHRs use a common clinical data set (CCDS)
[16] which use specific medical codes to represent concepts such as race, ethnicity, and
preferred language. While these guidelines include only limited requirements in regards to
representing other social concepts, the maturation of clinical SDH use should emphasize
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these same principles. This means that the first step in a translational informatics approach
to standardize the clinical use of SDH is to establish a shared ontology which coordinates
the representation of any single determinant as a coded concept. This ontology could draw
from established clinical coding systems such as SNOMED CT or ICD-10. Creating an
ontology would allow separate efforts to build on each other rather than duplicate work.

One study worked to create a compendium of structured, codable social risk factors from
common medical terminologies (i.e., SNOMED, LOINC, and ICD) [17]. Subsequent efforts
should build upon such efforts in a collaborative way to achieve a robust CCDS of SDH
which can be formally adopted and used for future SDH clinical solutions. Another recent
effort out of Boston Medical Center focused on generating ICD-10 codes for SDH gathered
from eligible patients through a screening process. These codes were used to create referrals
for available resources in connection with the determinant(s) identified [18]. Coding the
determinants is the first step to various downstream interventions which enhance the value of
care provided to patients. Standardizing the coding process with a shared ontology will
result in a uniform knowledge source.

3.2 Standardizing the storage of coded SDH

While mapping SDH to clinical codes is an important first step, it must be coupled with a
standardized approach to storing them as clinical data entities. The clinical standard most
suited for this purpose is the HL7 FHIR specification which is comprised of detailed
resources (e.g. Observation, Condition, etc...). These resources require concepts to be coded
to medical terminologies. However, each of these base resources would need to be properly
extended in order to ensure that different research efforts would be able to maintain
interoperability. This extension process relies on FHIR profiles to be created and published
which specify how the relevant resource would need to be adapted to accurately represent
the specific new data type in question. These efforts are typically undertaken by coordinated
working groups and result in a FHIR Implementation Guide (1G) [19]. The 1G walks future
implementers through the process of creating the specific resources and extensions.

4. Results and Discussion

As is the case in any informatics efforts, collaboration and standardization are the catalysts
for real progress. The creation of a robust ontology of SDH medical terminology codes, and
the utilization of the FHIR standard for the standardized clinical representation of SDH, is a
vast undertaking. The following considerations are additional points which should be
carefully considered by those who join this effort.

4.1 FHIR profiles for SDH

A working group, known as the Gravity Project, has recently been announced which will
tackle the complex issue of specifying FHIR profiles and extensions which can be used to
store SDH [20]. Their coordinated efforts to profile various SDH will result in an IG to assist
in the standardized adoption of FHIR resources to represent SDH. Because SDH represent a
wide spectrum of information, there are some which have already been profiled because of
their connection with other clinical use-cases. For example, smoking status is an SDH which
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has implications in various clinical contexts. Since it is a commonly-gathered data point, it
has already been scoped as a FHIR profile [21]. This example is a good illustration of the
fact that SDH are varied and many FHIR profiles may already exist for certain determinants.
Care should be taken by researchers to ensure that existing work is built upon and only
modified if necessary. These more common determinants can also serve as a valuable
starting point while the efforts of working groups for profiling the bulk of other determinants
is ongoing.

4.2 FHIR Questionnaire resource for interoperable SDH collection

FHIR can also provide important interoperability and standardization to the process of SDH
collection. The FHIR Questionnaire resource is a versatile option for representing SDH-
gathering questionnaires or question sets [22]. It allows each question to be internally
represented with a corresponding clinical code. SDH have historically been gathered through
sets of questions which probe the patient’s lifestyle and other aspects typically associated
with SDH. Due to the nature of SDH data, its collection often requires patient self-reporting.
For example, although patient addresses are frequently used to infer socio-economic
standing from census tracts, ZIP codes, and other community area designations, this method
is dependent on survey and census material which is often outdated [23]. To assume that the
patient is poor, based on that address alone, would result in incomplete information for that
determinant. Since most approaches to clinical SDH gathering will use direct questions to
avoid that unreliability, using FHIR Questionnaire resources would allow questionnaires to
be used across institutions.

Responses to these questionnaires can be represented as FHIR QuestionnaireResponse
resources. While using a FHIR Questionnaire ensures that the SDH are captured as coded
concepts, an additional step is necessary to create a profiled FHIR resource for each relevant
question response. For example, although a positive response to question on smoking history
would result in a corresponding coded SDH within the QuestionnaireResponse, an
additional step would be required to create a profiled FHIR Observation resource to
represent that information. An informaticist querying for information on that patient’s
smoking history will be guided by the smoking status profile and will look for that
corresponding resource, not for an obscure response within an QuestionnaireResponse
resource. Coding a patient’s smoking history as a FHIR Observation resource would allow
for the data to be queried by relevant CDS solutions for all subsequent patient interactions.
This method also enables patient-level, system-level, or population-level analysis of both the
questionnaires and the unique, standardized clinical concepts.

4.3 Terminology overlap for representing SDH

The creation of an SDH ontology will be further complicated by the fact that there is a high
level of overlap between the common medical terminologies. Reconciling this overlap will
require collaboration and iterative feedback from relevant stakeholders. However, it is a
crucial first step because despite the clinical standardization available through FHIR, the
value is lost if the underlying representation of SDH is ambiguous.
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5. Conclusion

Clinical informatics is a field which continues to present new opportunities for utilizing
nontraditional medical data sources. Combining clinical informatics and translational
informatics can be a powerful source of innovation. SDH represent a vast and varied source
of data which can have important implications for health services. However, in order to use
SDH in a clinical setting, they must be translated to standardized clinical entities. Following
our approach will require a collaborative effort to curate a robust SDH ontology and to
create the necessary FHIR profiles and extensions to store SDH in the clinical space. As this
work moves forward, it will allow health professionals to provide more informed care for
their patients and will likely inform later efforts to create new interoperable clinical
informatics solutions which use other nontraditional data sources.
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"It's hard for me to find a
ride to my appointments."
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Figurel.
Example of representing an SDH as a coded concept.
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Table 1.

Overlapping terminology codes for representing employment status [17]

ICD SNOMED LOINC
Z756.0  Unemployment, unspecified 7348004 Unemployed LA 17956-6 Unemployed
Z56.1 Change of job 276068009 Changed job LAI 7957-4  Employed full time
756.2  Threat of job loss 266956001 Dismissed from job LAI 7958-2  Employed part time
756.3  Stressful work schedule 360484006  Loss of job LA 17959-0 Homemaker
756.4  Discord with boss and 160905000  Absenteeism at work LA 17960-8  Retired due to
workmates 105496009  Work maladjustment age/preference
756.5  Uncongenial work environment problem LA 17961-6  Retired due to disability
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