Letter to the Editor

Letter to the Editor—Comments
on the Use of LOINC and SNOMED CT
for Representing Nursing Data
We are writing in response to Keenan et al.’s article (2017), “A
Shovel-Ready Solution to Fill the Nursing Data Gap in the Interdisciplinary Clinical Picture,” in which the authors recommend that the American Academy of Nursing (AAN) should
update its 2014 recommendations (Clancy et al., 2014) for
using the SNOMED CT and Logical Observation Identiﬁers
C ) terminologies in favor of a
Names and Codes (LOINC
tool such as the Hands-on Automated Nursing Data System
(HANDS). HANDS is a commercial software module for collecting nursing data that requires custom interfaces to connect with electronic health record systems (EHRs). To start,
it is important to distinguish between terminologies and
software. Standard terminologies, including the NANDA International (NANDA-I) diagnoses, the Nursing Intervention
Classiﬁcation (NIC) interventions, the Nursing Outcome Classiﬁcation (NOC) outcomes, SNOMED CT and LOINC, are
intended to be technology-neutral. Although HANDS uses
standard terminologies (NIC, NOC and NANDA-I), it is proprietary software, and it would be highly inappropriate for
organizations such as the AAN to recommend use of a speciﬁc commercial product.
We maintain that AAN should continue to support the use
of LOINC and SNOMED CT to enable interoperability of nursing data for several reasons: (1) LOINC and SNOMED CT are
complementary terminologies that already contain a significant amount of nursing content, including nursing assessments that are not included in nursing-speciﬁc terminologies; (2) LOINC is free for use worldwide under the LOINC
license, and SNOMED CT is free for use in countries and territories that are members of SNOMED International (such as
the United States); (3) Both terminologies use an open development process that provides a straightforward means
to request new content if gaps are found; (4) LOINC and
SNOMED CT have already been widely adopted in clinical systems on a global scale; and (5) Both LOINC and SNOMED CT
are discipline-agnostic so that patient-focused data across
the spectrum can be collected and analyzed together rather
than in individual silos for each discipline. Clinical care does
not occur in discipline-speciﬁc silos, and neither should outcomes research using “big data” that is intended to improve
clinical outcomes. We discuss each of these points in more
detail below, primarily with a focus on LOINC, and starting
with a brief clariﬁcation on the use of LOINC and SNOMED
CT together.
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LOINC and SNOMED CT are complementary terminology
standards that are both required by the Meaningful Use
regulations in the United States as well as eHealth initiatives in other countries. In July 2013, the Regenstrief Institute, Inc., which maintains the LOINC terminology, and
SNOMED International (formerly known as IHTSDO) signed
a landmark long-term collaboration agreement to align how
LOINC and SNOMED CT represent laboratory tests and some
types of clinical measurements (Regenstrief Institute and
SNOMED International, 2013). In general, LOINC is used to
represent the observation being collected (the “question”)
and SNOMED CT is used for the observation value (the “answer”). For example, LOINC code 80345-2 “Pressure points
examined” would be used to record the SNOMED CT values
for the anatomical locations, such as occiput, elbow or heel,
that were evaluated during a nursing skin assessment. Quantitative observations, such as diastolic blood pressure or the
width of a wound, are typically recorded using LOINC codes
with numeric results as the observation values. Other parts
of the EHR, such as the Problem List, use SNOMED CT codes
to record diagnoses, symptoms, and other “problems.”
Implementing standard terminologies can consume a
signiﬁcant, but largely invisible, amount of resources at
healthcare organizations. With each additional terminology comes a major increase in implementation cost. It is
important to recognize that most organizations implement
standard vocabularies “behind the scenes.” On the user interface, clinicians see the preferred labels for variables that
they are used to. Inside the EHR, those variables are linked to
the standard codes that are understood by other computer
systems made by different vendors. Using standards to
represent the variables already capturing nursing data is far
more feasible for most institutions compared to purchasing
and implementing new terminologies and software tools,
such as HANDS, and then building a custom interface to
their EHR. The Minnesota eHealth Initiative, the American
Nurses Association (ANA), and the Ofﬁce of the National
Coordinator (ONC) all support use of any of the ANA recognized terminologies (Minnesota Department of Health, 2014;
American Nurses Association, 2015; Ofﬁce of the National
Coordinator for health Information Technology, 2015), such
as NIC, NOC, and NANDA-I, and we are not suggesting that
these terminologies should not be used within EHR systems.
However, when exchanging data or building a clinical data
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warehouse, LOINC and SNOMED CT should be used. If
these terminologies had updated mappings to LOINC and
SNOMED CT, then implementing both would be feasible
without additional costs.
Furthermore, both LOINC and SNOMED CT are already
widely adopted. Commercial and open-source EHR systems
used around the world already have the capability ofbrk
linking local variables to these standards and can readily
output them in common data exchange formats such as
HL7 messages and the Consolidated CDA standard, as required by the Meaningful Use regulations. LOINC is free
to use for both commercial and noncommercial purposes
under the LOINC license. Today, it is used by more than
44,000 users from 172 countries and is a national standard in nearly 30 countries. It has been translated into 18
variants of 12 languages and is used by healthcare organizations, reference laboratories, ministries of health and
other federal agencies, professional societies, healthcare information exchange networks, insurance companies, healthcare IT vendors, instrument manufacturers, health application developers, and more (Vreeman, Chiaravalloti, Hook, &
McDonald, 2012). SNOMED International currently has 29
member countries, in which SNOMED CT is free to use under the SNOMED license, and has also issued afﬁliate licenses to more than 5,000 individuals and organizations. It
is used in over 50 countries and also has translations that
are managed by member countries (SNOMED International,
2017).
Keenan et al. assert that “on a policy level, (HANDS) aligns
with the nation’s interoperability roadmap for health information technology,” citing the ONC national interoperability
roadmap. Yet, the ﬁnal version of that roadmap clearly asserts guiding principles such as (a) building upon the existing health IT infrastructure and (b) “One size does not ﬁt all …
interoperability …does not require that each stakeholder implement exactly the same technology” (ONC, 2016a). In addition, the roadmap notes LOINC and SNOMED CT (along
with RxNorm for medications) as vocabulary standards that
are already adopted by the HHS Secretary. The roadmap
recommends terminologies rather than a speciﬁc technology. Furthermore, the ONC’s 2017 Interoperability Standards
Advisory lists LOINC as the vocabulary standard for observations (questions) in 22 different domains, including for
representing nursing assessments and outcomes. Similarly,
SNOMED CT is listed as the vocabulary for observation values (answers) across many domains, including nursing (ONC,
2016b). In addition, all of the electronic Clinical Quality Measures developed for use in Centers for Medicare and Medicaid Services (CMS) programs identify the clinical variables
in the measures using the standards adopted by ONC, including LOINC and SNOMED CT (CMS, ONC, & U.S. Department of
Health and Human Services, 2017). And ﬁnally, like the AAN,
the ANA has adopted an ofﬁcial policy, Inclusion of Recognized Terminologies within EHRs and other Health Information Technology Solutions that advocates the use of LOINC
and SNOMED CT when exchanging nursing data between settings (Monsen, Honey, & Wilson, 2010).

2

S. Abhyankar et al.
Keenan et al. noted that LOINC has limited coverage
of nursing concepts and while it has “expanded to include
some nursing assessments …and outcomes,” it “focuses on
laboratory medicine testing and reporting” (Keenan et al.,
2017). It is true that the ﬁrst release of LOINC in May 1995
contained only terms for laboratory testing, but by December of 1996, LOINC had already added about 1,500 clinical
terms. Now, more than 20 years and 58 releases later,
LOINC has had signiﬁcant growth and adoption in other
domains, including radiology, standardized survey instruments, clinical documents, nursing management data, and
nursing assessments. The LOINC 2.59 release in February
2017, LOINC contains over 700 active terms from recognized nursing data standards (see these LOINC terms here:
http://search.loinc.org/search.zul?query=class%3Anurs*),
including concepts from the Clinical Care Classiﬁcation
(Saba, 2012) Omaha System (Omaha System, n.d.), and
Nursing Management Minimum Data Set (Huber, Schumacher, & Delaney, 1997; Westra et al., 2010). In addition,
the LOINC Nursing Physiologic Assessment Panel (direct
link: https://loinc.org/80346-0) contains over 300 concepts
to record nursing observations. These observations are not
included in nursing-speciﬁc terminologies.
Keenan and colleagues also claim that there is “no
present method to identify which assessments need to be
added to best support nurses documentation” in LOINC.
Both LOINC and SNOMED CT are managed as openlydeveloped standards. Indeed, nearly all of the content additions to these standards come from end user requests. We
note several published examples of how others have successfully identiﬁed gaps in content, requested new concepts be
created, and implemented the new concepts in their EHR systems. In 2015, Harris et al. reported a multicenter collaboration in which nursing ﬂowsheets from all of the participating organizations were analyzed in order to come up with
a common list of variables that were subsequently mapped
to SNOMED CT and LOINC concepts. Where no appropriate codes existed, new concepts were requested from each
organization and incorporated into the EHRs. Ultimately,
some of the existing and new content was used to collect
data for a National Quality Forum eMeasure (Harris et al.,
2015). Similarly, Matney et al. gathered 100 common nursing
assessment data elements from several institutions’ EHRs,
mapped them to SNOMED CT and LOINC when possible, and
requested new concepts from the respective organizations
where gaps existed. Upon completion of this work, they determined that this set of data elements coded with LOINC
and SNOMED CT would facilitate interoperable nursing information exchange, research across institutions, and provide a
framework for nursing big data analysis (Matney et al., 2016).
We challenge Keenan et al.’s repeated assertion that
there is no evidence to suggest that LOINC and SNOMED CT
produce interoperable data. A search for “LOINC” in PubMed
reveals 205 papers, and Google Scholar returns more than
5,500. Speciﬁcally, Keenan et al. fail to mention the 2015
paper “Exemplars for Advancing Standardized Terminology
in Nursing to Achieve Sharable, Comparable Quality Data
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Based Upon Evidence” by McCormick et al. (2015), which
speciﬁcally discusses how three large healthcare organizations (Partners HealthCare, Intermountain Healthcare, and
Kaiser/VA) use LOINC and SNOMED CT for exactly this purpose, including outlining a 10-step, repeatable process to aggregate and harmonize nursing data using SNOMED CT and
LOINC. Like these organizations, we at the Regenstrief Institute have long been reaping the beneﬁts of interoperable
data using LOINC and SNOMED CT. For more than 20 years,
clinicians, public health professionals, and researchers have
been leveraging the integrated information infrastructure
of the Indiana Network for Patient Care (McDonald et al.,
2005), one of the most comprehensive and longest tenured
health information exchanges in the country. Stitching together billions of discrete observations for millions of patients from about 100 institutions, the INPC is a humongous
repository and a rich resource for clinical care and research.
The secret to integrating all of these data sources from disparate systems is, of course, the hard but often invisible work
of committing to exchange standards like HL7 and vocabulary standards like LOINC and SNOMED CT. A recent review (Dixon, Whipple, Lajiness, & Murray, 2016) characterized over 190 studies demonstrating how this infrastructure
enables data captured for routine clinical purposes to be
utilized for observational studies, health services research,
and comparative effectiveness research. Whether enabling
a regional infection control network (Kho et al., 2013), a successful primary care-based research network (Kho, Zafar, &
Tierney, 2007), or supporting a novel and effective model of
primary care for low-income seniors (catalyzed by a nurse
practitioner) (Counsell, Callahan, Buttar, Clark, & Frank,
2006; Counsell et al., 2007), or a host of other innovations
and discoveries, vocabulary standards like LOINC are key to
making data from disparate systems sharable and actionable in the INPC. Making data sharable and comparable is
exactly the reason why all of the contemporary large-scale
research networks (e.g., PCORnet, OMOP, OHDSI) use LOINC
and SNOMED CT in their common data models.
Finally, the multidisciplinary care needed today cannot
succeed if data are collected and stored in domain-speciﬁc
silos. This reality is embodied by the comprehensive shared
care plan (CSCP), a multidisciplinary plan for care coordination to address an individual patient’s needs across
settings and over time. The CSCP was developed based on
input from physicians, nurses, policymakers, and patient
advocates. (Baker et al., 2016) Dr. Keenan and her colleagues
are advocating for nursing-speciﬁc tools and terminologies,
but such approaches will lead to further domain-speciﬁc
isolation when we desperately need data integration. Both
LOINC and SNOMED CT are domain-agnostic; their scope is
all of health, not any one discipline. For example, LOINC has
continued to grow across domains and is collaborating with
other standards organizations to further interoperability.
Some current efforts include work with the Radiological
Society of North America (RSNA) to harmonize their radiology procedure codes with LOINC, with IEEE to map medical
device codes to LOINC, the American Physical Therapy
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Association (APTA) to standardize their Outcomes Registry
using LOINC. In addition, work with the Centers for Medicare
and Medicaid Services (CMS) is underway to update the current LOINC representation of CMS Post-Acute Care (PAC)
assessments and create new LOINC representations for CMS
PAC assessments not currently represented in LOINC. This
collaboration includes the Nursing Home Minimum Data
Set (MDS), Long-term Care Hospital CARE Data Set (LCDS),
In-Patient Rehabilitation Facility Patient Assessment Instrument (IRF-PAI), and the Home Health Outcome and Assessment Information Set (OASIS). The CMS-required assessment instruments exemplify how broad terminologies can
represent and support multidisciplinary care. Whether the
pain assessment is captured by the physical therapist, nurse,
occupational therapist, or other provider, we all want that
data to be represented in a common standard vocabulary.
In conclusion, we strongly support AAN’s 2014 call to action and recommendations for using LOINC and SNOMED CT
to represent nursing data in EHR systems. And we are not
alone. In addition to the examples already given, we note that
key national nursing and informatics organizations, healthcare systems, and industry leaders have re-afﬁrmed their
support of the AAN recommendations at the yearly Nursing
Knowledge: Big Data Conference (University of Minnesota,
2016). Use of these international standard terminologies is
already creating interoperable nursing data, and we believe
that they hold tremendous promise for research and improved patient outcomes by enabling analysis of big data
from across institutions and domains.
Funding. SA and DJV are supported by grant #HHSN276201
400008C from U.S. National Library of Medicine for development, maintenance, and distribution of LOINC. SA and
DJV are also supported by the Regenstrief Foundation.
Manuscript draft: SA.
Critical revisions: DJV, BLW, CWD.
Final approval of the manuscript: SA, DJV, BLW, CWD.
Swapna Abhyankar, MD
Associate Director for Content Development, LOINC and
Health Data Standards, Regenstrief Institute, Inc.,
Indianapolis, Indiana sabhyank@regenstrief.org
Daniel J. Vreeman, PT, DPT, MS
Director, LOINC and Health Data Standards, Regenstrief
Institute, Inc., Indianapolis, Indiana and Associate Research
Professor, Indiana University School of Medicine,
Indianapolis, Indiana
Bonnie L. Westra, PhD, RN, FAAN, FACMI
Associate Professor, School of Nursing, and Director, Center
for Nursing Informatics, University of Minnesota,
Minneapolis, Minnesota
Connie W. Delaney, PhD, RN, FAAN, FACMI
Professor and Dean, School of Nursing, University of
Minnesota, Minneapolis, Minnesota

3

Letter to the Editor
References
American Nurses Association. (2015). Position statement: Inclusion of recognized terminologies supporting nursing practice within electronic
health records and other health information technology solutions. Retrieved from http://www.nursingworld.org/MainMenuCategories/PolicyAdvocacy/Positions-and-Resolutions/ANAPositionStatements/PositionStatements-Alphabetically/Inclusion-of-Recognized-Terminologieswithin-EHRs.html
Baker, A., Cronin, K., Conway, P. H., DeSalvo, K. B., Rajkumar, R., &
Press, M. J. (2016). Making the comprehensive shared care plan a reality. NEJM Catal. Retrieved from http://catalyst.nejm.org/making-thecomprehensive-shared-care-plan-a-reality/
Centers for Medicare & Medicaid Services, Ofﬁce of the National Coordinator for Health Information Technology, & U.S. Department of Health
and Human Services. (2017). eCQI Resource Center. Retrieved from
https://ecqi.healthit.gov/ep
Clancy, T. R., Bowles, K. H., Gelinas, L., Androwich, I., Delaney, C., Matney, S., …
Westra, B. (2014). A call to action: Engage in big data science. Nurs Outlook, 62(1), 64–65.
Counsell, S. R., Callahan, C. M., Buttar, A. B., Clark, D. O., & Frank, K. I. (2006).
Geriatric Resources for Assessment and Care of Elders (GRACE): A new
model of primary care for low-income seniors. Journal of the American
Geriatrics Society, 54(7), 1136–1141.
Counsell, S. R., Callahan, C. M., Clark, D. O., Tu, W., Buttar, A. B., Stump, T. E., &
Ricketts, G. D. (2007). Geriatric care management for low-income seniors:
A randomized controlled trial. JAMA, 298(22), 2623–2633.
Dixon, B. E., Whipple, E. C., Lajiness, J. M., & Murray M. D. (2016). Utilizing
an integrated infrastructure for outcomes research: A systematic review.
Health Information Library Journal, 33(1), 7–32.
Harris, M. R., Langford, L. H., Miller, H., Hook, M., Dykes, P. C., & Matney, S. A.
(2015). Harmonizing and extending standards from a domain-speciﬁc and
bottom-up approach: an example from development through use in clinical applications. Journal of the American Medical Informatics Association,
22(3), 545–552.
Huber, D., Schumacher, L., & Delaney, C. (1997). Nursing Management Minimum Data Set (NMMDS). Journal of Nursing Administration, 27(4), 42–48.
Keenan, G. M., Lopez, K. D., Sousa, V. E. C., Stifter, J., Macieira, T. G. R., Boyd, A.
D., … Wilkie, D. J. (2017). A shovel-ready solution to ﬁll the nursing data gap
in the interdisciplinary clinical picture. International Journal of Nursing
Knowledge. Retrieved from http://onlinelibrary.wiley.com/doi/10.1111/20473095.12168/full
Kho, A. N., Doebbeling, B. N., Cashy, J. P., Rosenman, M. B., Dexter, P. R., Shepherd, D. C., … Overhage, J. M. (2013). A regional informatics platform for
coordinated antibiotic-resistant infection tracking, alerting, and prevention. Clinical Infectious Diseases, 57(2), 254–262.
Kho, A., Zafar, A., & Tierney, W. (2007). Information technology in PBRNs:
The Indiana University Medical Group Research Network (IUMG ResNet)
experience. Journal of the American Board of Family Medicine, 20(2), 196–
203.

4

S. Abhyankar et al.
Matney, S. A., Settergren, T., Carrington, J. M., Richesson, R. L., Sheide, A., &
Westra, B. L. (2016). Standardizing physiologic assessment data to enable
big data analytics. Western Journal of Nursing Research, 39(1), 63–77.
McCormick, K., Sensmeier, J., Dykes, P., Grace, E., Matney, S., Schwartz, K.
& Weston, M. (2015). Exemplars for advancing standardized terminology in nursing to achieve sharable, comparable quality data based upon
evidence. Online Journal of Nursing Informatics, 19(2). Retrieved from
http://www.himss.org/ojni
McDonald, C. J., Overhage, J. M., Barnes, M., Schadow, G., Blevins, L., Dexter, P.
R., … INPC Management Committee. (2005). The Indiana network for patient care: A working local health information infrastructure. An example
of a working infrastructure collaboration that links data from ﬁve health
systems and hundreds of millions of entries. Health Affairs, 24(5), 1214–
1220.
Minnesota Department of Health. (2014). Recommendations regarding the
use of standard nursing terminologies in Minnesota. Retreived from
http://www.health.state.mn.us/e-health/standards/index.html
Monsen K., Honey M., & Wilson S. (2010). Meaningful use of a standardized terminology to support the electronic health record in New Zealand. Applied
Clinical Informatics, 1(4), 368–376.
Ofﬁce of the National Coordinator for Health Information Technology.
(2015). 2016 Interoperability standards advisory. Washington, DC:
Author. Retrieved from https://www.healthit.gov/sites/default/ﬁles/
2016_InteroperabilityStandardsAdvisoryFINAL.pdf
Ofﬁce of the National Coordinator for Health Information Technology.
(2016a). Connecting health and care for the nation: A shared nationwide interoperability roadmap. Final version 1.0. Washington, DC:
Author. Retrieved from https://www.healthit.gov/sites/default/ﬁles/hieinteroperability/nationwide-interoperability-roadmap-ﬁnal-version-1.0.pdf
Ofﬁce of the National Coordinator for Health Information Technology.
(2016b). 2017 Interoperability standards advisory. Washington, DC:
Author. Retrieved from https://www.healthit.gov/sites/default/ﬁles/
2017_isa_reference_edition-ﬁnal.pdf
Omaha System (n.d.). Retrieved from http://www.omahasystem.org/index.
html
Regenstrief Institute, Inc. and SNOMED International. (2013). Cooperation
Agreement between IHTSDO and Regenstrief Institute, Inc. Retrieved from
https://loinc.org/collaboration/snomedinternational/
Saba, V. K. (2012). Clinical Care Classiﬁcation (CCC) System (Version 2.5). Retreived from http://www.sabacare.com
SNOMED International. (2017). Retrieved from http://www.snomed.org
University of Minnesota. (2016). In Proceedings of the 2016 Nursing Knowledge: Big Data Conference. Retrieved from https://www.nursing.umn.edu/
sites/nursing.umn.edu/ﬁles/nursing_big_data_proceedings_2016.pdf
Vreeman, D. J., Chiaravalloti, M. T., Hook, J., & McDonald, C. J. (2012). Enabling
international adoption of LOINC through translation. Journal of Biomedical Informatics, 45(4), 667–673.
Westra, B. L., Subramanian, A., Hart, C. M., Matney, S. A., Wilson, P. S., Huff,
S. M., … Delaney, C. W. (2010). Achieving “meaningful use” of electronic
health records through the integration of the nursing management minimum data set. Journal of Nursing Administration, 40(7/8), 336–343.

