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ABSTRACT

A review of existing literature on electronic health records (EHR) demonstrates the lack of a comprehensive analysis of the
current status of, and impediments for, physicians, including allergists/immunologists, to adopting a fully functioning system.
For physicians to logically embrace the use of EHRs, a comprehensive but straightforward presentation of this complex subject
would be helpful. In fact, although there is some evaluative information regarding data derived from EHRs about asthma
epidemiology and practice guidelines as well as recording adverse allergic reactions, it is impossible to find one scholarly article
that evaluated the use of fully functional EHRs from the perspective of an allergist or immunologist. This analysis presents a
review of the background and goals of EHRs and describes the major problems that delayed their widespread acceptance.
Necessary solutions to the problems are presented in this article. The potential benefits of better EHRs could foster widespread
acceptance and use of these systems.

(Allergy Asthma Proc 37:273–278, 2016; doi: 10.2500/aap.2016.37.3959)

Somehow, the conviction that electronic health re-
cords (EHR) (also called electronic medical re-

cords) will solve systemic problems in health care de-
livery in the United States has been embraced at the
highest levels of government.1–3 There certainly is no
argument that having a standardized, longitudinal, ac-
curate, complete, legible, and user-friendly data base
with information that is accessible to all health care
providers who interact with each patient would be a
major benefit to the health care system and to patients.
The proposed goals for EHRs are the following: (a)
increased patient safety and fewer medical errors; (b)
enhanced, rapid, and effective communication of pa-
tient data among all members of the health care team,
also known as interoperability; (c) reduced costs; and
(d) improved quality of patient care through complete-
ness and organization of longitudinally obtained pa-
tient data.4

One example of the potential benefits of a well-
functioning EHR is if it facilitates the ability of immu-
nization registries to increase immunization rates and
prevent overimmunization across all age groups. In
fact, some states have mandated that all health care
providers who see children must transmit immuniza-
tion data to these registries, although enforcement of
such mandates for preschool and school attendees var-
ies widely.5,6

Despite the potential benefits of EHRs, health care
providers have been slow to adopt them7–10 or even
downright hostile about their deficiencies.11,12 The
most recent data from a 2014 survey cosponsored by
the American Medical Association,13 indicates that
physician satisfaction with the concept of EHRs is 34%,
down from 62% four years previously and that 54% of
physicians are unhappy with their own EHR systems.
In a 2012 American Academy of Pediatrics survey,
although 79% of pediatricians claimed to be using an
EHR, only 14% had a “fully functional” system.14

Other data are even more problematic, with participa-
tion in the meaningful use subsidy program at only
20% nationally and 10% among New Jersey pediatri-
cians (New Jersey participation is the worst in the
nation).15 In Rhode Island, a survey of all licensed
physicians, repeated annually between 2009 and 2013,
indicated that, by 2013, 81% used EHRs but 58% re-
ported that they did not improve job satisfaction, and
half were “equivocal” on whether they improved
workflow or patient care.16

To promote the widespread adoption and use of
EHRs and other health information technology, Con-
gress passed the $35 billion Health Information Tech-
nology for Economic and Clinical Health (HITECH)
Act as part of the American Recovery and Reinvest-
ment Act of 2009.2,17,19 This legislation aimed to im-
prove the quality, safety, and efficiency of the U.S.
health care system, and one of its overarching goals is
to achieve the “meaningful use” of health information
technology.7,17,18 The HITECH Act provisions include
incentive payment programs and technical assistance
through regionalized structures for eligible health care
professionals and hospitals to adopt, implement, or
upgrade certified, interoperable, multifunction EHR
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systems.8 However, along with the HITECH, meaning-
ful use funding came with additional regulations di-
rected toward providers who care for patients covered
by Medicare and Medicaid.7,19

What Are the Attributes of an Optimally Functional
EHR?

Shown in Table 1 is a list of attributes of an optimal
EHR. A completely functional EHR should be able to
do the following (adapted from Lakbala and Dindar-
loo9): (1) display original and follow-up clinical history
and physical examination data in a structured format;
(2) display demographic data; (3) display time-trended
data graphically; (4) display allergies; (5) list medica-
tions, current and historic; (6) provide order entry of
laboratory, radiology, pharmacy, and ancillary ser-
vices, and medication alerts, and interactions; (7) re-
port results of these listed tests and alerts as appropri-
ate; (8) display diagnoses; (9) offer preventive health
reminders; and (10) provide decision support, e.g.,
guidelines, clinical pathways.

What Is the Role of the Federal Government in
Promotion of EHRs and What Incentives Are
Provided?

Initially, the federal government funded subsidies,
up to $148,940 over a 5-year period, for health care
providers who established and “meaningfully” used
certified, interoperable, and secure EHR systems.20 The
Centers for Medicare and Medicaid Systems and the
Office of the National Coordinator for Health Informa-
tion Technology have established standards and other
criteria for structured data that certified EHRs must

meet. Interoperability means that data retain exactly
the same meaning no matter which system they are
accessed through and that data are available to all of a
patient’s authorized care providers. The ability to appro-
priately share patient data through a secure network can
be the key to cost saving, in part, by eliminating redun-
dant repeated testing and procedures.21,22 “Secure” is
defined by the federal Health Insurance Portability and
Accountability Act of 1996 and HITECH legislation,2

which were designed to support efforts to improve pa-
tient safety and care while ensuring privacy.2,23 The
requirements for proof of meaningful use are defined
by the federal government in a list of patient care
measures to which a provider must attest annually.
EHR and interface vendors now seem more concerned
about competition with other vendors1,11 and certifica-
tion by the federal government than with the quality of
their products vis-à-vis interoperability and fostering
the quality of patient care.24

The federal requirements for the first year, or stage 1,
were minimally demanding,13 and those for stages 2
and 3 are much more stringent. The stage 3 require-
ments include complex objectives and reporting on
clinical quality measures to achieve meaningful use.25

Incentives and penalties (Medicare payment reduc-
tions) are based on provider attestations to patient care
measures, including the use of EHRs.18 Indeed, in 2015,
penalties, which range from 1% to 5% of their Medicare
reimbursements, for not using EHRs may be insti-
tuted.26 Pediatric practitioners’ participation in the in-
centive program is obstructed by more stringent re-
quirements than adult providers specifically regarding
Medicaid patients.4,20 The issue of Medicaid EHR

Table 1 Attributes of an optimal EHR

Topic Area Examples of Content

History and physical Display original and follow-up clinical history and physical examination
data in a structured format

Demography Detailed description of size and characteristics of clinic population
Display time-trended data

graphically
Growth parameters, BP

List allergies To foods, medications, or vaccines
List medications and alerts Current and historic
Order entry Entry of orders for laboratory, radiologic, pharmaceutical, and ancillary

consultative services
Results of laboratory and ancillary

test (graphically as appropriate)
Abnormal test result alerts

List diagnoses Current and historic
Disease prevention Sharing preventive health reminders,
Disease management support Provision of decision support, guidelines, practice parameters (e.g., from

ACAAI/AAAAI)

EHR � electronic health record; BP � blood pressure; ACAAI � American College of Allergy, Asthma, and Immunology;
AAAAI � American Academy of Allergy, Asthma, and Immunology.
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regulations affects both inpatient and outpatient pro-
viders.27

What Are Some of the Barriers to the
Implementation of EHRs?

In the efforts to universally implement fully func-
tional EHRs in the United States, several impediments,
listed in Table 2, have neither been adequately recog-
nized nor resolved1,4,11,25,27:
1. The lack of proven merit, i.e., lack of perceived and
documented benefit to patient care afforded by an
EMR destroys the credibility of efforts toward enthu-
siastically adopting this technology.2,7,11,28

2. The conviction that the regulations concerning
meaningful use do not match the current level of tech-
nology as supported by available interfaces and ven-
dors.1 In addition, regulations do not address impor-
tant issues of design, usability, and malfunction.11,21

3. The issue of limited interoperability, i.e., the lack of
ability of health information systems to work together
within and across organizational boundaries to ad-
vance the effective delivery of health care for individ-
uals and communities, is a pervasive problem21 and
was one of the initial reasons for EHR development.1

Many physicians perceive that part of the problem is
due to the single-minded profit orientation of EHR
vendors1,24 and the competitive nature of large hospi-
tals and health care organizations for medical “busi-
ness” that leads to patient records being “held hos-
tage.”24

4. The inadequacy of software programs designed for
pediatric patients and other specialist-oriented data
bases, including software directed at data of interest to
allergists and immunologists, is an ongoing frustra-
tion, in part, because the initial development was done

by information technology professionals without ade-
quate input by physicians.4,11,25 It is true that most
EHRs include a list of “allergies” as perceived by the
patient but there are documented concerns about the
validity of these data.29 –31 Even more concerning is
the propensity of overworked clinicians to “over-
ride” allergy alerts from the EMR32! There is general
consensus that part of the explanation for this be-
havior is that EHRs are often poorly designed for
clinical applications.8 In addition, the old adage of
“garbage in, garbage out” remains true. Variation in
the accuracy of EHR data threatens the very accep-
tance and use of EHRs.33

5. The initial hardware and software costs entailed in
purchasing the EHR system and subsequent mainte-
nance costs (usually borne by the increasingly finan-
cially stressed providers) are a significant issue.13

6. The time required, especially by physicians, for se-
lecting this is the proverbial unfunded government
mandate.
7. The effort and time required to obtain accurate and
complete data (as required by regulations and not nec-
essarily important for patient care) on each patient at
the time of each interaction, is associated with a de-
crease in workflow and productivity.2,7,10,13

8. Barriers created between the physician and the pa-
tient by the distracting emphasis on templated data
entry into the computer (checking the boxes), some-
times hinders the ability to obtain crucial, even lifesav-
ing, patient data, e.g., travel to Ebola endemic ar-
eas.7,22,27

9. Importantly, the current templated data entry ig-
nores the nonverbal cues and progression from one
question to another that a physician uses to develop a
diagnosis.4,27

Table 2 Barriers to successful implementation of a successful EHR

Barrier Examples

Lack of proven merit Lack of perceived and documented EHR benefit to patient care destroys
the credibility of efforts toward adopting this technology

Mismatch between regulations and
technology

A conviction that the regulations concerning meaningful use do not
match the current level of technology and do not address important
issues of design, usability, and malfunction

Limited interoperability Lack of effective information sharing
Inadequacy of software programs Software programs are not designed for pediatric patients and other

specialist-oriented data bases
Costs High initial and maintenance costs for hardware, software, and

personnel
Decreased workflow Too much time and effort needed to enter and review entered data with

inefficient systems
EHR distracts from effective

communication
Creates physical and emotional barriers between the physician and the

patient

EHR � electronic health record.
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10. The increasingly onerous and complicated federal
and state regulations associated with EHRs (which fail
to eliminate the most important problems),15,27 includ-
ing malpractice implications and confidentiality issues
associated with access to EMRs,1,34 discourage their
adoption.

What Are the Solutions for Improving EHRs for the
Allergist/Immunologist?

Some solutions for improving EHRs of special inter-
est to the allergist/immunologist are listed in Table 3.
Of considerable importance is the strong relationship
between specific vendors and EHR system satisfaction,
which indicates the variable quality of purchased EHR
systems and their vendors. The Rhode Island report
listed specific vendors and physician evaluations,
which may be of use to physicians selecting new EMR
systems for purchase.16 Physicians who have had the
opportunity to use different EHR systems and vendors
are able to discern the better system and often are more
satisfied with that system than the poorer alternatives.
Certain systems, interfaces, and vendors seem to get
higher ratings.13 There are clear benefits provided by
EHRs when used for order entry and reporting. These
benefits include the following: remote access to data,
medication error alerts, critical laboratory value alerts,
and preventive care alerts.35 However, even these re-
porting benefits have their downside: the laboratory
technician or the radiologist does not often call the
physician because he or she assumes that the informa-
tion is available in the EHR; this is not always the case
or the provider may not have reviewed the EHR.

There is a fundamental need for clear proof that the
use of EHRs significantly and positively improves pa-
tient care (i.e., they are worth the time invested by
health care providers).12 Perhaps a well-funded rigor-
ous study of the effects of an EHR on patient outcomes
for allergists/immunologists would provide convinc-
ing data, such as by the proposed pediatric collabora-

tive.36 It is also necessary for both regulators and
vendors to solicit meaningful involvement from phy-
sicians, especially pediatricians21,27 and subspecialists,
e.g., allergists/immunologists, concerning their specific
data element needs (what is important and how should
it be displayed).8 The need for EHR systems specifi-
cally targeted for the pediatric patient as extensively
reviewed by Lehmann and Council on Clinical Infor-
mation Technology22 details instructions for EHR ven-
dors. In addition, physicians with experience using
various EHR systems, interfaces, and vendors should
be consulted regarding their previous experience with
this technology specifically directed at fostering pa-
tient-appropriate software, reducing system errors,
and solving interoperability issues.27

Proof that EHRs are cost effective must be obtained,
including consideration of start-up and maintenance
costs as well as the cost of workflow decreases for
practicing allergists/immunologists. Refinement of
hardware and software is also needed to solve issues
regarding data entry and extraction and requires much
more attention.27,28 The waste of physician time and
energy detracts from attention to diagnostic clues and
complex management issues regarding patient care.
Physician data entry is often a waste of money and
results in frustration, which leads to burnout and early
retirement, and ultimately restricts patient access to
care. The degree of “copying and pasting” is a partic-
ular problem because it leads to errors and distracts
from more important diagnostic evaluation and treat-
ment decisions.27

How much of the data can the patient reliably pro-
vide before seeing the physician? Could the physician
dictate some of the data elements into the EHR with a
summary note, including a problem list, differential
diagnosis, and orders, perhaps to a medical scribe2,3?
Can some of the physical examination be electronically
measured and automatically transmitted into the med-
ical record? Can bar-coded data entry be used more

Table 3 Solutions for improving EHR systems for the allergist/immunologist

Topic Area Solution

Cost effective and fully functional
EHR systems

Demand quality, user-friendly, and low-cost EHR systems from vendors
who are publicly evaluated by government agencies

Proof of EHR benefit in terms of
patient care quality and safety

Foster evidence-based studies of pertinent patient outcomes and care
parameters, e.g., asthma clinical pathways

User-friendly EHR systems Get involved with improving specialty-oriented hardware and software
Improve data entry and quality

and, in turn, workflow
Develop user-friendly, appropriate, and quality templates for data entry

by patients, scribes, and providers
Improve interoperability Demand that government enforces interoperability mandates
Maximize patient data security Support development of effective patient data encryption and protective

legislation

EHR � electronic health record.

276 July–August 2016, Vol. 37, No. 4

DO N
OT C

OPY



generally? The allergist/immunologist should be able
to decide what data are necessary to extract or generate
an alert, or for research needs as well as how much and
which data need to be re-presented to the provider at
each visit. Allergists/immunologists need to consider
these data entry and extraction issues so that they can
choose the best solutions for their own practices.

Some of the issues listed above have recently re-
ceived attention from physicians,37 with important
support from the American Medical Association. The
issue of patient medical record security has recently
reemerged in importance, with stories about institu-
tions being “held hostage” by hackers who stole pa-
tient data. Maximal efforts must be made to protect the
security of EMRs.38

CONCLUSION
Allergists/immunologists will probably have to

come to terms with EMRs within a few years. The
government and, indeed, all of us have a vested inter-
est in cost-effective and user friendly systems that can
decrease the aggregate cost of medical care and im-
prove patient safety. EMRs currently are burdened by
significant issues that detract from their value and
utilization. There are solutions to these issues for
which allergists/immunologists and other physicians
must strongly advocate.
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