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Increasing interoperable exchange using certified health electronic health records (EHRs), and other 
information technology (IT) has the potential to improve health outcomes (1), enhance effiency (2)  and 
reduce costs (3). Towards that end, public policy has supported the widespread adoption and use of 
certified, interoperable electronic health records (EHRs) (4,5). The health IT provisions of the 21st Century 
Cures Act of 2016 (Cures Act) (6) seek to address specific barriers to interoperable exchange of information 
through (1) health IT certification criteria that enable the use of modern standards to make it easier to share 
information; (2) provisions that discourage information blocking activities to ensure information sharing is 
an industry priority; and (3) network governance approaches that ease information sharing across health 
information exchange networks (6). Using nationally representative survey data, this data brief presents the 
state of interoperability among office-based physicians as of 2019, providing a baseline prior to compliance 
deadlines related to these key Cures Act provisions. To establish that baseline, we describe current levels 
of health information exchange (HIE) among physicians and physicians’ experiences with interoperability, 
including benefits and barriers. We also examine engagement in various aspects of interoperability and 
variation in interoperability by physician practice characteristics and the type of data exchanged.  

HIGHLIGHTS 

 In 2019, about 65% of physicians engaged in some form of HIE consisting of either finding, 
sending or receiving information. 

 An overwhelming majority (over 75%) of physicians who engaged in HIE experienced 
improvements in quality of care, practice efficiency, and patient safety as a result of HIE. 

 Physicians participating in CMS Promoting Interoperability or Medicaid EHR Incentive 
Programs were more likely to engage in HIE than non-participants. 

 Office-based physicians electronically finding or querying patient information increased by 
over 40 percent from 2015, reaching 49% in 2019. 
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65% of physicians engaged in some form of electronic exchange—either sent, 
received, or queried patient health information—with providers outside of their 
organization in 2019. 

FINDINGS 

 About one-third (35%) of physicians used only fax, mail or e-fax to share patient health
information with providers outside of their organization.

 About one-third (34%) of physicians engaged in bi-directional electronic exchange sent and
either received or queried) patient health information (not shown in the figure below).

Figure 1. Physician’s engagement in sharing of patient health information via electronically 
sending, receiving, or querying data from external sources in 2019.  

Source: National Electronic Health Record Survey, 2019. 
Notes: Electronic exchange or HIE refers to electronically sending, receiving or querying of patient health information 
with providers outside their medical organization 
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Over 75% of physicians who engaged in some form of HIE reported experiencing 
benefits related to quality, patient safety and efficiency due to HIE.  

FINDINGS 

 The most commonly reported benefits experienced by physicians engaging in HIE related to
improving care quality (84%) and care coordination (83%).

 Among physicians who engage in HIE, 8 in 10 reported that HIE leads to reduced duplicate test
ordering.

 Very few physicians (2 percent) who engage in HIE believed that their practice loses patients to
other providers if they exchange their information.

 Among physicians who engage in HIE, 85% reported challenges electronically exchanging
information with providers using a different EHR developer.

 At least 70% of physicians who engaged in HIE reported providers in referral networks lacked
the capability to exchange.

Table 1. Among physicians engaged in HIE, percent who reported benefits and barriers to HIE, 2019. 

Description Percent 
Benefits of Exchange 

HIE improves my practice quality 84% 

HIE enhances care coordination 83% 

HIE reduces duplicate test ordering 80% 

HIE prevents medication errors 79% 

HIE increases my practice’s efficiency 76% 

Barriers to Exchange 

Electronic exchange with providers using a different EHR vendor is challenging 85% 

Electronic exchange involves using multiple systems or portals 73% 

Providers in our referral network lack the capability to electronically exchange 71% 

It is difficult to locate the electronic address of providers 56% 

Electronic exchange involves incurring additional costs 55% 

We have limited or no IT staff 37% 

The information that is electronically exchanged is not useful 20% 

My practice may lose patients to other providers if we exchange information 2% 

Notes: Estimated on the sample of providers who electronically send, receive, or search/query patient health 
information (65% of respondents). The sample includes physicians who marked ‘not applicable’ in their responses to 
the questions in the denominator. In the section Benefits of Exchange, the numerator consists of respondents who 
marked “strongly or somewhat agree” while in section ‘Barriers to Exchange’, the numerator consists of respondents 
who marked ‘yes’ to corresponding items.  
Source: National Electronic Health Record Survey, 2019. 
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Physicians participating in CMS Promoting Interoperability or Medicaid EHR 
Incentive Programs were more likely to engage in HIE than non-participants. 

FINDINGS 

 Primary care physicians had higher rates of engaging in exchange than medical or surgical
specialists.

Table 2. Percent of physicians who electronically exchange by selected characteristics. 

Physicians Engaged in Exchange 
(65%) 

Did not Engage in Exchange 
(35%) 

Specialty 
Primary care (ref) 72% 28% 

Surgical 61%* 39%* 

Medical 55%* 45%* 
Participation in Payment Models 

Advanced/Alternative Payment 
Model 

79%** 21%** 

Pay for Performance 78%** 22%* 

Accountable Care Organization 77%** 23%* 

Patient Centered Medical Home 81%** 19%* 

None of above (ref) 54% 46%* 
Certified EHR use 

Yes  72% 28% 

No (ref) 61% 39% 

Don’t know 50% 50% 
Rural 
Yes 63% 37% 

No 65% 35% 
Promoting Interoperability Program or Medicaid EHR Incentive Program Participation 
Yes 74%* 26%* 

No 56% 44% 

Notes: HIE is defined as providers who electronically send, receive, or search/query patient health information. 
Source: National Electronic Health Record Survey, 2019.  * p<0.05; ** p<0.001. Statistical significance of difference in 
specialty was tested compared primary care physicians. For ownerships significance was tested compared to 
physician owned/physician group. For remaining groups significance was tested compared to "None". 
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Office-based physicians electronically finding or querying patient information 
increased by over 40 percent between 2015 and 2019. 

FINDINGS 

 About half of physicians (49 percent) reported electronically searching or querying for patient
health information when seeing a new patient, which is the highest percentage among the four
domains of interoperability.

 Across the four domains of interoperability, physician rates of electronically sending patient
health information were the second highest (35%).

 Physicians’ engagement in electronically, sending, receiving and integrating information did not
change between 2015 and 2019.

Figure 2. Percent of physicians engaging in electronically sending, receiving, searching/querying, 
and integrating any health information 2015-2019.  

Notes: The four domains of interoperability consist of electronically sending, receiving, finding, and integrating into EHR 
any health information. Information available flags physicians who reported having information electronically available 
at the point of care from outside encounters. The exchange domain consists of physicians who receive or find and send 
information. See Appendix Table for detailed definitions of interoperability domains. 

Source: National Electronic Health Record Survey, 2015-2019. 

*Significantly different from prior year (p<0.05).
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Physicians working in the largest practices (more than 50 physicians) were more 
than twice as likely to engage in all 4 domains of interoperability in 2019 than in 2015. 

FINDINGS 

 The percent of physicians engaging in all four domains of interoperability increased among
physicians working in the largest practices.

 Among practices with 50 physicians or less, the percentage of physicians engaged in the four
domains of interoperability remained mostly unchanged from 2015 to 2019.

 In 2019, physicians in the largest practices (>50 physicians) engaged in all 4 domains of
interoperability at almost double the rate of physicians in medium size practices (2-50
physicians) and at 5 times the rate of solo practitioners.

Figure 3. Percent of physicians engaged in four domains of interoperability (send, receive, 
search/query, and integrate) by practice size during 2015-2019. 

Source: National Electronic Health Record Survey, 2015-2019. 
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Physicians in larger practices were more likely to have information available from 
outside sources compared to those in smaller practices.  

FINDINGS 

 About one-third of physicians (36%) had information available at the point of care and about
one-quarter (26%) used information they electronically received from outside sources.

 Physicians in the largest practices (more than 50 physicians) were more than twice as likey to
have information available and more than three times as likely to use information from outside
sources than physicians in solo practices.

 Among  physicians who electronically send, find, receive, and integrate data, 91% have
information available at point of care (not showin in figure below).

Figure 4. Percent of physicians that have information electronically available from outside sources 
and use that information at the point of care by practice size. 

Source: National Electronic Health Record Survey, 2019. Horizontal bars represent national averages for percent of 
physicians with information available (36%) and use information at the point of care (26%). 
*Significantly different from a practice greater than 50 physicians within a relevant category (p<0.05).
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More than half of physicians reconciled medications, allergies, and problem lists 
using data received from another provider in 2019. 

FINDINGS 

 43 percent of physicians electronically searched or queried progress/consultation notes.
 Over 36 percent of physicians sent and received consultation notes.
 28 percent of primary care physicians received an electronic emergency department notification.

Table 3. Interoperable exchange, search, and reconciliation of specific health information in 2019. 

Source of Information Send Receive Search/Query Reconcile 

Progress/Consultation notes 36 36 43 

Clinical registry data 16 13 - - 

Emergency department notifications - 28 - - 

Summary of care records 27 31 39 - 

Medication list - - - 68 

Medication allergy list - - - 65 

Problem list - - - 58 

Notes: Reconciling involves comparing patient's information from another provider with practice's clinical information. 
Source: National Electronic Health Record Survey, 2019. 
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CONCLUSIONS 
As of 2019, 65 percent of physicians electronically exchanged patient health information in some manner 
(either sending, receiving, or querying). More than 75 percent of these physicians experienced 
improvements in their practice quality, efficiency, patient safety, and care coordination. Many endorsed 
reductions in duplicate test ordering as a benefit of HIE, which is a well cited benefit that leads to reductions 
in costs and increased efficiencies. Previous literature has found potential savings from HIE with respect to 
cost (1), overall hospital efficiency (2), and improvements in patient health outcomes (3).  

While engagement in some form of HIE was high in 2019, only 10% of physicians reported engaging in all 
four measured domains of interoperability (finding, sending, receiving, and integrating information). Looking 
over time, the percent of physicians electronically finding or querying for patient information increased by 
over 40 percent between 2015 and 2019. The increase is likely related to specific EHR developers offering 
capabilities to search for patient health information from within their network of users, as well as increased 
engagement in national networks that help facilitate query-based exchange. Physicians’ engagement in the 
remaining dimensions of interoperability (sending, receiving, and integrating information) remained flat.  

Our findings highlight barriers to widespread interoperability which may help explain the lack of growth in 
these other domains of interoperability. First, our findings highlight a divide in interoperability by practice 
size: physicians in large practices were more likely than other physicians to engage all four interoperability 
domains in 2019, and the percent of these physicians engaged in all four domains doubled between 2015 
and 2019. In contrast, among physicians in practices with fewer than 50 physicians, engagement in 
interoperability between 2015 and 2019 was flat. Among the 65% of physicians that engaged in any form 
of health information exchange, the majority reported several barriers to effective exchange with all relevant 
partners. Physicians reported using multiple systems to enable exchange, difficulties with cross-vendor 
exchange, and gaps in the use of interoperable technology by other providers in their referral network. 
These barriers highlight the potentially high cost, complexity and burden involved in widespread information 
exchange in the current environment.   

On one hand, these findings suggest that important progress has been made related to supporting query-
based exchange and physicians are experiencing substantial benefit that translates to improved care for 
patients. On the other hand, more progress is needed to ensure engagement in the remaining 
interoperability domains to meet needs associated with different use cases, and to ensure effective 
exchange of a variety of data by physicians in high and low resource settings. That position indicates a 
strong need for the initiatives that ONC is implementing following the 21st Century Cures Act aimed at 
simplifying and reducing barriers to widespread exchange (6).  

Based on the 21st Century Cures Act (5), ONC issued a rule requiring the adoption of standards-based, 
HL7® Fast Healthcare Interoperability Resources (FHIR®) application programming interfaces (API) within 
certified EHRs (7,8). These FHIR-based APIs may provide an opportunity for providers to exchange data 
in a structured format that allow for more seamless flow and increase integration of data across systems. 
This may also address barriers related to the difficulty of exchange across different EHR systems. ONC’s 
work to operationalize the Trusted Exchange Framework and Common Agreement (TEFCA) may simplify 
exchange by enabling organizations to connect to multiple networks under one common umbrella 
regardless of physicians’ current network,and may reduce the need to use multiple systems to exchange 
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information (9,10). TEFCA may also help boost engagement in exchange among those who have not 
previously participated and thus help address gaps related to physicians’ exchange partners lacking the 
capability to exchange. Although information blocking among health care providers was not reported as a 
major issue in this survey, industry-wide compliance with the information blocking provisions from ONC’s 
Cures Act Final Rule (11), which began April 2021, may further simplify exchange across differing EHR 
systems and help reduce barriers related to cross-vendor exchange.  

In addition to ONC’s efforts, our findings indicate that CMS policies and programs may also improve 
exchange across a number of areas. For example, although only about one-quarter of primary care 
physicians electronically received ED notifications in 2019; this will likely increase with the implementation 
of a CMS policy, effective April 2021, which requires hospitals to send patient event notifications to primary 
care providers (12). This policy may improve follow-up care on a wide scale (13). Our findings related to 
higher engagement in exchange among physicians participating in Centers for Medicare and Medicaid 
Services’ CMS’ Promoting Interoperability Component of the Merit-based Incentive Payment System 
(MIPS) and alternative payment models, suggest that those programs may encourage interoperable 
exchange for those who participate. For example, the high level of physician engagement in reconciliation 
of medications, allergies, and problem lists using data received from another provider may reflect the role 
CMS plays in incentivizing this activity as part of the MIPS Promoting Interoperability for practices with over 
15 clinicians. 

These findings reflect baseline data upon which to assess future progress. The major initiatives described 
above either have recently begun or will shortly commence: the applicability of the information blocking 
regulations began in April 2021, TEFCA launched in January 2022, but will be implemented over time, and 
FHIR API requirements will take effect at the end of 2022. Measuring the impact of these initiatives on 
physicians’ experiences with interoperability will provide insight on our success in addressing specific 
barriers, reducing engagement gaps, and ultimately achieving the goal of widespread interoperability. 
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DEFINITIONS 
Certified EHR:  physicians indicated that their reporting location uses an EHR, and that EHR meets the 
criteria for Meaningful Use (also called promoting interoperability) as defined by the Department of Health 
and Human Services. 

Find:  refers to physicians’ ability to electronically search or query for (or to “find”) patient health information 
from sources outside of their medical organization. 

Integrate:  the ability of an EHR system to integrate any type of patient health information received 
electronically (not eFax) without special effort like manual entry or scanning. 

Office-based Physician:  physicians that see ambulatory patients in office-based settings, clinics, health 
centers, or other health system practices.  

Public Health Agency:  state and local public health agencies support interoperability efforts and data 
exchange with electronic health records, many of which have been utilized by the Centers for Medicare & 
Medicaid Services (CMS) Promoting Interoperability Programs.  

Receive:  refers to physicians’ ability to electronically receive patient health information from other providers 
outside their medical organization using an EHR system (not eFax) or a Web Portal (separate from EHR). 

Send:  refers to physicians’ ability to electronically send patient health information to other providers outside 
their medical organization using an EHR (not eFax) or a Web Portal (separate from EHR). 

HIE: refers to physicians’ ability that electronically send or receive patient health information from other 
providers outside their medical organization using an EHR system or query any patient health information 
from sources outside of their medical organization.  
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DATA SOURCE AND METHODS 
The Centers for Disease Control and Prevention’s National Center for Health Statistics conducts the 
National Electronic Health Records Survey (NEHRS) survey on an annual basis. Physicians included in 
this survey provide direct patient care in office-based practices and community health centers; excluded 
are those who do not provide direct patient care (radiologists, anesthesiologists, and pathologists). The 
data from this survey came from year 2019. 

Among 10,302 total respondents to the survey, 2,280 met the necessary inclusion criteria, of which 1,524 
completed all survey items – yielding a response rate of 67% among eligible respondents. Adjustments 
were made to account for non-response among physicians whose eligibility could not be determined and 
for those who did not participate in the survey. Responses for the 1,524 records included in the final 2019 
NEHRS PUF were weighted to reflect national estimates for approximately 301,603 office-based physicians 
in the U.S.  

Additional survey documentation can be found here: https://www.cdc.gov/nchs/nehrs/questionnaires.htm 

SUGGESTED CITATION 
Pylypchuk Y., J. Everson, D. Charles, and V. Patel. (February 2022). Interoperability Among Office-Based 
Physicians in 2015, 2017, and 2019. ONC Data Brief, no.59. Office of the National Coordinator for Health 
Information Technology: Washington DC. 

https://www.cdc.gov/nchs/nehrs/questionnaires.htm
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Appendix Table 1. Percent of physicians who electronically exchange by selected characteristics. 

Physicians Engaged in Exchange 
(Overall: 65%) 

Not Engaged in Exchange 
(Overall: 35%) 

Specialty 
Primary care (ref) 72% 28% 
Surgical 61%* 39% 
Medical 55%* 45% 
Ownership 
Physician/Physician group (ref) 60% 40% 
Insurance and other 
corporations 

67% 33% 

Community health centers 56% 44% 
Medical and academic centers 78%** 22% 
Payment Models 
Advanced Alternative Payment 
Model 

79%** 21% 

Pay for Performance 78%** 22% 
Accountable Care Organization 77%** 23% 
Patient Centered Medical Home 81%** 19% 
None of above (ref) 54% 46% 
Certified EHR 
Yes  72% 28% 
No (ref) 61% 39% 
Don’t know 50% 50% 
Medicare 
Yes 66% 34% 
No 62% 38% 
Rural 
Yes 63% 37% 
No 65% 35% 
Medicaid 
Yes 68%* 32% 
No 49% 51% 
CMS Promoting Interoperability Program or Medicaid EHR Incentive Program Participation 
Yes 74%* 26% 
No 56% 44% 
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