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Abstract
Health equity in cancer care is a national goal. Achieving 
equity would reduce cancer-related morbidity and mortality 
and improve the quality of life for millions of people across 
diverse racial/ethnic, geographic, and other population 
groups. This paper examines ways in which real-world 
data (RWD) standards in electronic health records (EHRs) 
could advance health equity in cancer care, research, and 
surveillance. 

It introduces the minimal Common Oncology Data Elements 
(mCODE™), an open source, consensus-based standard 
for collecting and sharing real-world clinical oncology data 
in EHRs. The paper also introduces the CodeX™ HL7 FHIR 
Accelerator and its community of developers, payers, health 
systems, and government agencies, which is advancing the 
use of mCODE across stakeholders. 

CodeX is also committed to achieving health equity in 
oncology. It is now actively engaging with partners on 
incorporating equity-related objectives into its mCODE 
use cases. Goals include increasing diversity in clinical trial 
participation, making it easier to analyze standardized RWD 
across populations, improving treatment quality, monitoring 
the safety and efficacy of approved therapies, strengthening 
public health surveillance of data elements crucial to 
identifying inequities, and accelerating prior authorization in 
oncology to reduce financial obstacles to treatment.

Background
The National Cancer Institute (NCI) describes health equity 
as the opportunity for all people to achieve the best health 
possible, regardless of social position or other socially 
determined circumstances.[1] Observable differences—or 
disparities—in health status and health care across racial/ 
ethnic, geographic, and other population dimensions have 
persisted over decades for cancer, long one of the most 
common and deadliest diseases in the United States. For 
example, African American persons have had the highest 
all-cancer mortality rate of any racial or ethnic group for 
the past 40 years.[2] American Indian and Alaska Native 
persons have higher likelihoods of being first diagnosed 
with cancer at advanced stages than other populations.
[3] Compared to non-Hispanic White persons, Hispanic 
persons have disproportionately higher rates of disease 
associated with specific kinds of cancers.[4] Populations 
living in nonmetropolitan rural counties have higher annual, 
age-adjusted, all-cancer mortality rates than populations in 

metropolitan counties and nonmetropolitan urban counties.[5]

This paper looks at how mCODE could play a vital role in 
advancing health equity.[6] mCODE is an open source, 
consensus-based standard for collecting and sharing clinical 
oncology RWD in EHRs and across other electronic health 
information systems, such as population health registries, 
clinical trial databases, and payer-provided data. mCODE will 
make it easier to reliably retrieve, share, and analyze patient 
and population health data, which are too often missing, 
incomplete, or recorded in non-standardized ways. 

mCODE was developed by The American Society of Clinical 
Oncology, Inc. (ASCO®) and MITRE, a nonprofit corporation,  
working with other partners to implement mCODE across 
the oncology community and thus advance a National 
Strategy for Digital Health. CodeX, a member-driven 
community, is an important part of this effort. 

CodeX and its many members are accelerating mCODE 
implementation around the Fast Healthcare Interoperability 
Resources (FHIR®) and mCODE Health Level 7 (HL7®) 
standards.[7]

As CodeX teams implement and test mCODE across a range of 
use cases, they will also explore how this standard could be 
applied to advance health equity in these areas. Specifically, 
they will examine how mCODE could be used to improve:

 � Diversity in clinical trial participation

 � The ability of cutting-edge clinical trial research to benefit 
racial and ethnic minorities, rural populations, and eco-
nomically disadvantaged populations

 � Access and treatment quality, and the ability to electroni-
cally share data and measure progress on equity

 � Real-time monitoring of new therapies across 
populations

 � Public health surveillance of cancer disparities and other 
equity-related trends and outcomes.

Collection of mCODE data elements as part of every cancer 
patient’s health record enables the data to be reused (with 
appropriate privacy and security protections) to support care, 
research, surveillance, and other activities. mCODE structures 
data so that it can be shared across systems used by patients, 
providers, payers, EHR vendors, RWD research organizations, 
registries, and clinical cancer research organizations.
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While standards for EHR-based RWD such as mCODE could be 
powerful tools for reducing disparities and achieving equity, 
this paper recognizes that their potential depends on the 
extent to which data collection systems and procedures make 
it easy and important to collect data in a structured way. This 
could be a particular concern in under-resourced settings 
serving economically disadvantaged populations, where over-
extended clinicians might be hard-pressed to always enter 
data in standardized formats.

Further, this paper also recognizes that RWD collected 
with the use of rigorous EHR-based standards is by itself 
insufficient to adequately address health equity issues.

Nonetheless, it could help to provide the evidence to inform 
the development of policies, the allocation of resources, and 
implementation and measurement of clinical care and other 
interventions necessary for all people to achieve the best 
health possible, regardless of social position or other socially 
determined circumstances.

Current Limitations of EHR-Based  
RWD on Cancer
Because almost all U.S. healthcare providers are now 
leveraging EHRs, EHR-based RWD is available for most 
cancer patients. However, key data elements, such as 

Figure 1. mCODE Enables Reuse of Patient Data. CodeX teams are exploring the use of mCODE through specific use cases. 

staging or cancer disease status, are usually entered in text 
notes, and not in a consistent manner. For the EHR systems 
able to store some cancer data in a structured form, the 
elements are typically proprietary and not standardized for 
use across different systems.

Many researchers aim to address poor data quality issues 
by using artificial intelligence (AI) applications, such as 
natural language processing and machine learning, to 
retrieve, structure, and analyze unstandardized RWD for 
health equity research. However, data capture through AI 
applications is never complete and can be costly in time and 
resources. Moreover, these applications perform better with 
data that are prospectively structured.[8] In addition, their 
retrospective use does not assist clinicians in treating patients 
in real time.

The lack of data standards also undermines the impact 
of standards for interoperability, such as HL7’s FHIR, 
which makes it easier to enable data sharing across health 
information technology (HIT) systems used by different 
providers, health systems and, increasingly, patients.

Because the data are not standardized, transferring 
information from one HIT system to another frequently 
results in distortion or loss of information, blocking of critical 
details, or introduction of erroneous data.
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Two dozen of the nation’s leading cancer centers are 
collaborating with CodeX experts to implement use cases that 
could point the way to improving equity by:

 � Diversifying Participation in Clinical Trials. Development 
of mCODE-based open data standards and open appli- 
cation programming interfaces enables interoperable, 
scalable, and accessible clinical trial matching services 
that are integrated into existing patient tools and clinical 
workflows. This could make it easier for care teams and 
patients in settings serving economically disadvantaged, 
rural, and other underserved populations to identify 
clinical trials that offer promising treatments in accessible 
locations. This information could also complement other 
approaches to recruit and retain diverse participants in 
clinical trials, such as services to provide transportation 
and initiatives to build trust and engage communities.

How mCODE Can Advance 
Health Equity
mCODE standardizes about 100 RWD elements in six domains: 
patient characteristics, disease characterization, lab results 
and vital signs, treatments, genomics, and outcomes.[9] The 
mCODE data elements are collected at the point of care 
and are accessible through FHIR standard interfaces.[10] 
mCODE’s use of clinical data standards in combination with 
FHIR interoperability standards supports effective and 
efficient sharing of high-quality data for research, care, and 
surveillance.

COLLECTION OF RACE AND ETHNICITY 
DATA IN THE EHR ADVANCES VIA 
mCODE
mCODE standardizes patient race and ethnicity based 
on the United States Core Data for Interoperability 
(U.S. Core) standard. Incorporation of standards for 
race and ethnicity data in mCODE makes it easier 
to use EHR data to measure, monitor, and address 
health care disparities in cancer treatment within 
and across health systems. The U.S. Core race and 
ethnicity specifications are based on the Centers for 
Disease Control and Prevention (CDC) code set for 
these important attributes. The CDC code set supports 
analyses of detailed race and ethnicity categories and 
can also be aggregated into more general categories 
as needed. Widespread adoption of mCODE promises 
to replace a patchwork of other approaches to 
collecting this vital information in EHRs.

mCODE offers another important advantage: it could 
be used to support the collection of patient-reported 
data on race and ethnicity. Patient self-report is 
widely viewed as the gold standard approach for 
collecting race and ethnicity data because it produces 
data that are more accurate and complete.

Figure 2. mCODE Stakeholders and Data Domains

 � Making It Easier to Analyze Standardized RWD across 
Populations. The ICAREdata® (Integrating Clinical Trials 
and Real-World Endpoints) use case is demonstrating that 
EHRs can provide high-quality clinical trial data in a way 
that is both more efficient and less burdensome than the 
current system of using separate and expensive curation 
processes to collect research data.[11] In this use case, 
Epic is supporting collection of mCODE information in 
its EHR system for an increasing number of participating 
health systems. Other EHR vendors are supporting or 
planning to support mCODE-based data collection and 
sharing. Further increasing the number of participants—
through both EHR vendors and large and small health sys-
tems—could provide a greater range of trial populations.

 � Improving Treatment Quality. The CodeX community is 
exploring the use of mCODE to make it easier to seam- 
lessly share radiation therapy treatment information 
between radiation oncology information systems and 
EHR systems used by treating oncologists, a process that 
also could help to advance equity. For example, clinicians 

http://hl7.org/fhir/us/mcode/
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could leverage structured radiation treatment data to 
support comparative effectiveness research into recom- 
mendations for equitable and optimal treatment therapy 
across populations. This could improve patient safety, 
especially in settings serving minority and underserved 
populations. Structured data could also help clinicians 
meet reporting requirements to ensure systematic 
application of best practices for all patients. It could 
inform interventions to support underserved patients 
over the course of highly challenging radiation treatment 
regimens. In addition, researchers could use information 
supplied by mCODE to examine areas in which quality 
lags and to develop effective interventions to ensure 
equity of care and treatment. Overall, this opportunity 
could help medical providers to understand and share 
radiation treatment summaries by standardizing radia-
tion therapy patient data and how it is exchanged among 
healthcare systems. With an increased knowledge of and 
accessibility to patients’ radiation therapy information 
comes the prospect of identifying and addressing critical 
gaps in care between patient populations.

 � Monitoring the Safety and Efficacy of Approved Thera-
pies. New cancer therapies are approved by the Food and 
Drug Administration (FDA) based on results from clinical 
trials. However, only about 3% of all cancer patients 
participate in clinical trials, with disproportionately few 
participants drawn from racially and ethnically diverse 
populations.[12] Moreover, racially and ethnically diverse, 
rural, and economically disadvantaged populations 
only access new cancer therapies after they have been 
approved by the FDA.[13] Consequently, diverse popu-
lations accessing post-market therapies may experience 
different kinds, or increased numbers, of adverse events 
or clinical benefits that were not detected in clinical 
trials. Widespread adoption of mCODE standards in 
EHRs could make it easier to share EHR-based RWD and 
conduct comprehensive post-market surveillance in real 
time, leading to quicker detection of issues. It would 
also provide stronger evidence for changes in labeling or 
additional studies to enhance safety and effectiveness 
across populations. When both clinical trial and post-mar-
ket EHRs use standardized RWD, the clinical trial data 
will be structured for ready comparison to post-market 
outcomes, thus facilitating more effective post-market 
surveillance.

 � Strengthening Public Health Surveillance. Reporting 
patient data to cancer registries is currently a forms-
based and non-standardized process that can take 
months to transmit to intended recipients. Easier cancer 
registry reporting leveraging mCODE would enable 

low-burden, standardized, automated, and protected 
reporting of cancer data from cancer centers and other 
providers to registries. This process could supply an 
accurate, structured, and complete collection of core data 
elements crucial to identifying inequities, particularly in 
populations that are at high risk. To accelerate progress, 
mCODE data elements could also inform the development 
of care interventions, treatment protocols, public health 
prevention efforts, and public reporting practices. CDC 
is supporting a CodeX initiative that relies on the Med-
Morph Technical Architecture for facilitating data flow in 
patient-centered research and public health. [14] Together 
with mCODE and additional, strategically selected, 
registry-specific data element extensions, this solution 
could meet the needs of a wide variety of registries. This 
would include registries focused on standards of care, 
public health, clinical trials, post-market surveillance, 
quality reporting, and comparative effectiveness. Ready 
access to a more complete population also could make it 
easier to manage public health crises, monitor progress 
in addressing equity, and proactively improve population 
health, especially for populations experiencing higher 
cancer burdens.

 � Accelerating Prior Authorization in Oncology. Sharing 
clinical data based on mCODE between providers and 
payers could help settings that serve diverse popula-
tions to initiate patient treatment more quickly and 
improve outcomes by reducing burden and enabling 
automated—and, therefore, faster—authorization of 

EHRS AND SOCIAL 
DETERMINANTS OF HEALTH
Social determinants of health (SDOH) include 
economic and political structures, social and 
physical environments, and access to health 
services. The impact of SDOH is essential to 
understanding the underlying factors that 
contribute to health care disparities and health 
inequity. The Gravity Project is focused on the 
development of consensus-based standards for 
SDOH data documentation in EHRs and their use 
in the closed loop referral process for patient care.
[16] Gravity’s work together with mCODE consensus 
standards on clinical oncology could better enable 
a comprehensive and evidence-based approach to 
interventions and health equity analyses.

https://thegravityproject.net/
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prior requests. Currently, prior authorization requires 
so much data exchange that it can delay decisions and 
disrupt the patient care process. This delay can negatively 
affect cancer outcomes. Increased Time-to-Initiation of 
treatment (TTI) is associated with a higher risk of death, 
ranging from 1.2-3.2% per week, in breast, head and 
neck, gynecologic, and lung cancers. Black patients are 
associated with longer TTI compared to White patients, 
with differences ranging from up to 6.7 days for non-
small lung cancer.[15] 

Other Ways That mCODE Could 
Promote Health Equity
Widespread adoption of mCODE could provide the foundation 
for promoting health equity in cancer in other important 
ways. These include:

 � Creating clinical support guidelines and decision sup-
port tools that are more accurate for diverse popu-
lations.  mCODE could provide the basis for rigorous 
development of patient, disease, genomics, treatment, 
outcome, and lab/vital EHR-based RWD needed to guide 
care and treatment.

 � Strengthening evidence development in pragmatic trials 
by supplying RWD standards for tracking and assessing 
the impact of interventions in real life and across routine 
practice conditions and commonly used care settings.

 � Advancing the measurement, methods, and impact of 
implementation science by using mCODE to develop 
and refine effective interventions to improve equity-
based care and prevention outcomes in clinical and 
community settings.

Conclusion
Leading cancer researchers, HIT experts, health systems, EHR 
vendors, and other stakeholders in the CodeX community are 
implementing mCODE and exploring its potential to advance 
health equity by:

 � Lowering barriers to research participation

 � Improving access to effective treatment and facilitating 
patient-centered care

 � Enabling disadvantaged populations to benefit from 
research and post-market surveillance.

While the potential impact of mCODE on health equity 
for cancer patients could be considerable, the promise of 
standardized EHR-based RWD is not restricted to one disease. 
The mCODE approach could be applied across diseases, 

accelerating important efforts to advance health equity, and 
removing underlying barriers to its achievement.

We Need Your Help
Broad adoption of mCODE standards is vital for the full 
realization of its potential health equity impact. The CodeX 
HL7 FHIR Accelerator is aiming to advance existing and future 
use cases that incorporate health equity objectives.

We are asking:

 � Health systems and providers to request that EHR ven-
dors adopt mCODE  

 � EHR vendors to adopt mCODE either in response to 
health system and provider requests or on their own 
initiative

 � Payers to incentivize the collection and reporting of 
mCODE data

 � Other stakeholders, such as developers and clinical and 
health care service researchers examining cancer and 
health equity issues, to advocate for the adoption of 
mCODE and reporting of mCODE data.

Please reach out to the following contacts to discuss CodeX 
membership options and to drive forward health equity in 
cancer care, research, and surveillance:

 � Steve Bratt - sbratt@mitre.org 

 � Kim Ball - kim.ball@pocp.com

mailto:sbratt%40mitre.org?subject=
mailto:kim.ball%40pocp.com?subject=
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Use Case Participating CodeX Members and Health System Partners
ICAREdata CodeX Members: 

Alliance for Clinical Trials in Oncology, The MITRE Corporation

Health Care System Partners: 
Brigham & Women’s Hospital; Dana-Farber Cancer Institute; University of 
Chicago; Massachusetts General Hospital; Metro-Minnesota; University 
of North Carolina, Chapel Hill; Ohio State University; University of 
Pennsylvania

Integrated Trial Matching CodeX Members: 
American Cancer Society Cancer Action Network (ACS-CAN); 
BreastCancerTrials.org (a program of Quantum Leap Healthcare 
Collaborative); Cancer Insights; Massive Bio; The MITRE Corporation; 
PatientLink; TrialJectory

Health Care System Partners:
University of Texas Southwestern Medical Center

Cancer Registry Reporting CodeX Members:
California State Cancer Registry; Centers for Disease Control & Prevention 
(CDC); Center for International Blood & Marrow Transplant Research 
(CIBMTR); Michigan Cancer Surveillance Program (MCSP); The MITRE 
Corporation; NeuralFrame; Principia

Health Care System Partners:
University of California, San Francisco

Radiation Therapy Treatment Data  
for Cancer

CodeX Members:
American Association of Physicists in Medicine; American Society for 
Radiation Oncology (ASTRO); Canadian Organization of Medical Physicists 
(COMP); Society for Imaging Informatics in Medicine (SIIM); The MITRE 
Corporation; Varian; Wemedoo

Health Care System Partners:
University of Michigan; Virginia Commonwealth University

Prior Authorization for Oncology CodeX Members:
Mettle Solutions; The MITRE Corporation; Point-of-Care Partners; United 
Healthcare

Appendix

For more information, please contact: Steve Bratt, sbratt@mitre.org or Kim Ball, kim.ball@pocp.com. 
More information on  mCODE use cases can be found at CodeX One-Pagers - CodeX - Confluence (hl7.org)
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