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1.0 Executive Summary

Electronic Medical Records (EMRsire increasingly viewed as a means of achieving improved
health care quality and reduced costs. In 2004, PresidentaBaslinced a 10-year goal of
making EMRs available to most Americans. To help achiegegbal, he issued an executive
order that established the Office of the National Coatdin(ONC) for Health Information
Technology (HIT): The executive order also emphasized the importance of:

» Establishing evidence on costs, benefits, and outcomesatssowith HIT
implementation

» Reducing the risks that providers face in making HIT investsae

In addition to the executive order and the establishime@NC, a number of public and private
sector initiatives have focused on promoting the adopfi¢fih These include community-
focused initiatives such as those funded by the Agendyldaithcare Research and Quality
(AHRQ), physician-focused initiatives such as the Dost@ffice Quality-Information
Technology (DOQ-IT) program, and standards-focused inéatsuch as the establishment of e-
prescribing standards under the Medicare ModernizationMigtX).

Despite these initiatives, the adoption of EMR hamndamited, and adoption rates vary widely
across care settings. Recent surveys suggest thatadogies in ambulatory settings range
between 15 and 18 percéritThis overall rate of adoption masks significant wioizs among

the kinds of EMR functions adopted and the kinds of prestihat are adopting them. For
example, Burt and Sisk found that practices with moaa 80 physicians have approximately
three times the adoption rate of solo practices amtithe adoption rate of practices with fewer
than 10 physicians.

With approximately 75 percent of physician practices emplof@ngr than nine physicians,

such low adoption rates among small practices doesoulet well for the national goal of
achieving broad EMR diffusion in 10 yedrkow rates of EMR adoption have been attributed to
a variety of forces, including misaligned financial intbees, lack of standardization among
EMR applications, and the high turnover of HIT vendoféere are few studies, however, that
have examined, at a microeconomic level, the variocasa@mic and noneconomic factors that
promote or deter EMR adoption in small practice settibgslerstanding these factors and their
relative importance to EMR adoption would be criticagstablishing policies that can promote
adoption.

To provide a deeper understanding of the factors that impedgel EMR adoption, the Office
of the Assistant Secretary for Planning and Evaluati®PB) in the Department of Health and

' The reader should note that although a variety of tammsften used interchangeably, such as EMR (electronic
medical record) or EHR (electronic health record), aechused the term EMR throughout the report except when
citing the work of other authors who used alternativeii@ology.

Moshman Associates Inc., Booz Allen Hamilton Page 3
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Human Services (HHS) recently engaged Moshman AssoeaateBooz Allen Hamilton to
assesshe economics of EMR adoption and implementation irsjgign small practice settings.
This study, which was originally envisioned as a two-phaggdoach, has been focused
primarily on the following:

» Understanding the factors that influence EMR adoptiomiallspractices

» Developing a microeconomic framework that incorpordtese factors.

This framework can serve as the foundation for a formatoeconomic model in a second
phase of analysis. Using appropriate data, this microedomadel can be estimated to derive
individual practice EMR adoption curves that can be aggreégatderive industry-level
adoption curves. The model can also be used to exananel#tive importance of factors
affecting EMR adoption and the magnitude of that impact.

1.1 Study Methodology
The methodology for our study is shown in Exhibit 1.

Exhibit 1. Study Methodology

Developed Developed
> Preliminary Conducted Proposed

Economic Site Visits Economic

Framework Framework

Developed
Conducted P
. Roadmap for
— Literature :
. Implementation
Review

Plan

< o om Technical Expertpanc I

1.2 Literature Review and Synthesis

We conducted an in-depth review of the following domainkénpeer-reviewed and “gréy”
literature:

" Grey literature refers to publications produced by goveninacademia, business, or industry. It includes reports,
conference proceedings, working papers, government docyraadtsther literature that has not been published in
a peer-reviewed journal.
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» EMR system characteristics

» HIT, specifically EMRSs, and their impact on healthcsaéety, quality, efficiency, and
effectiveness

» EMR cost-benefit and return on investment (ROI) studies
» Physician and practice characteristics relevant to Blliéption

» Technology adoption models from the economics and eagiditerature.

The process for the literature review involved identifyintickes through structured searches of
PubMed, Econlit, Ovid, and other databases. Articles werki&ed based on topical and
temporal relevance and methodological approach. In totak than 350 articles were screened,;
of these, about 189 are cited in this study. In this@eete describe the major findings from the
literature review.

1.2.1 Overview of literature findings

Definition of EMR

A common understanding of what is meant by the term ENtRthe other terms frequently used
to describe this technology is important to this studyafeariety of reasons. In a study of
technology adoption, it is essential to understand tylpat of technology is being adopted in
order to accurately characterize the technology ircan@mic framework. In addition,

alternative characterizations of the technologylead to variance in estimates of adoption rates
and estimates of costs and benefits. It would be optonahderstand which clustering of
functionalities physicians adopt, and what factors (prggtice characteristics, income, specialty
type, and others) correspond to adoption of diffenenttionality clusters. In our review of the
literature, we were unable to identify any survey that nsaé correlations. Finally, it is
important to understand the alternative definitions of Bd¢Rause these definitions and
functionalities correlate with varying costs and berefit

The literature reveals a heterogeneous set of defisitetandards, and functional models of
EMR. Brailer and Tersasawa (2003) cite 13 different terred tws refer to EMR.In addition to
these definitions, there are a variety of functianatlels, both theoretical and empirical, that
have been used to describe an EMR. A number of orgamzdi@ve developed theoretical
EHR/EMR functional models, including the Healthcare Infation and Management Systems
Society (HMSS), Health Level Seven (HL7), Gartner, and theitutst of Medicine (IOM).

Empirical characterizations of EMR functionality alerived from either the cost-benefit or
survey literature. Wang classified EMRs in three categdased on functionality clusters: basic
(documentation and viewing), intermediate (very basic sepiteng and decision support), and
advanced (more sophisticated order entry and decision sup@at)s provides an empiric
perspective by describing the functionalities actually aetbply office-based physicians based
on survey data (see Exhibit 2).

Moshman Associates Inc., Booz Allen Hamilton Page 5
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Exhibit 2. EHR Capabilities as a Function of Number of Physicians in a Practice (Gans)®

Percent Adoption by Practice Size
EHR Feature/Capability <5 6-10 11-20 1+
physicians physicians physicians physicians

Patient demographics 99 99 99 100
Visit/encounter notes 98 96 99 98
Patient medications 96 97 98 98
Past medical history 95 95 99 95
Problem lists 94 93 94 96
Laboratory results 89 87 94 97
Radiology/imaging results 75 72 87 89
Tracking immunizations 80 72 64 75
Drug interaction warnings 79 75 81 84
Drug reference information 76 80 78 79
Drug formularies 62 64 67 68
Clinical guidelines and protocols 64 62 71 64

Within these categories of functions there are varyengls of sophistication, such as the level
of decision support in medication ordering, alerts, angigian of guidelines. Different
functionalities have different implications for perfzance as well as for costs and benéfis.

In addition to functionality, usability has implicat®for performance, costs, and benefits.
Though not well measured, assessed, or reported indlraure, experts suggest that usability
can have a significant influence on physician use ofMR.E

Despite the long history of heterogeneous terms and ti@fisibeing used in the literature, some
standards are emerging that may help codify the furatcraracteristics of an EMR from a
market perspective. In support of President Bush’s 10-year@di&l and the American Health
Information Community (AHIC) set the specific goal ofvate sector certification of HIT
products such as EMRs. As a result, the Certificatiom@ission for Health Information
Technology (CCHIT) was created, and charged with centifglectronic health records based
on the minimal standards of functionality, interopdigbiand security that a tool should
possess. In July 2006, CCHIT announced achievement ofaaitih status by 20 EHR
products. This certification is significant becausetitaduces a certain level of standardization
across vendors and provides valuable information to patetopters.

The Role of EMRs in Promoting Health Care Quality

The Institute of Medicine (IOM) has articulated simaiof quality: safety, effectiveness,
efficiency, patient-centeredness, timeliness, and elfitje reviewed the quality literature from
the perspective of the following three aims of qualitg évidence for the impact of EMRs on
safety, adherence to evidence-based guidelines, and proffidieney. Examining the evidence
that links EMRs and quality improvement is importantiis study for a number of reasons.
First, physician surveys suggest that quality enhancemantimportant motivator of physician
adoption->****Physicians may have been influenced by this literaturerdithreading it
themselves, or through peers and leaders who are famitiathis body of research. The

Moshman Associates Inc., Booz Allen Hamilton Page 6



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

strength of the evidence, or the manner in which playsscperceive the evidence, may be a
factor in influencing the decision to adopt EMRSs inttleevn practices. In addition, estimates
from these studies have been used in the EMR costibandfROI literature. Understanding the
strength of this evidence is critical to the evaluatbnost-benefit studies.

The Role of EMRs in Promoting Safety

An examination of the literature on incidence and prexaef errors in the ambulatory care
environment yields these key findintfs:" %

» ADEs in ambulatory care appear to be fairly commongf@mple with rates of 5.5 per
100 patients?

» Approximately one-quarter to one-third of ADEs in an amiouiacare environment may
be preventable by using such tools as computerized prescribing.

» The preponderance of errors leading to adverse patientnoesas related to prescribing,
monitoring, and dispensing.

Given these findings, the potential of EMRs, and mpee#ically computerized physician order
entry (CPOE), to promote safety may resonate witlsigigns who place particularly high
priority on the professional imperative to “first do In@rm.” This may be highly relevant to
“‘innovators” who, according to Rogers, are more likelgabrace new ideas and may be
characterized as “believers-'However, physician survey data continue to suggest tha so
physicians, especially those who work in smaller offiéesl the evidence supporting the
benefits of EMR is weak A critical assessment of this literature supports peaspective.

There are two major limitations associated with tiesdture. First, the majority of studies are
focused on the inpatient environment, and their relevantieetambulatory environment
requires extrapolation. Second, the evidence from ttesskes appears to be inconclusive.

Bates and colleagues evaluated the impact of CPOE innpneyenedical errors in three
medical units over 4 yeaf3In 2001, Bates found an 86 percent reduction in error ratetbe
study period that was correlated with the level of sysienctionality. Evarf$, Mullett®®,

Pott<®, and Fortescdéalso found safety improvements in inpatient environmeittsdecision-
support tools. Though numerous studies have correlated EMRROE use with improved
quality and safety, a number of recent studies have shovwarguous or negative effects of
CPOE with lower levels of functionality or usabilitgandhi found no significant difference in
error rates between sites with hand-written presongtand those with basic computerized
prescribing?® Koppef® and colleagues identified 22 categories of error theipatéd to a
CPOE, and other studies have found unfavorable evidencéhadsaassociated a CPOE
implementation with increased mortality in a pediat@it) environment? In studies where
either safety was compromised or had not improved sigimitly, the authors generally
attributed these outcomes to inadequate functionality, ysedyility, or inadequate training and
modification of human processés3=334

Moshman Associates Inc., Booz Allen Hamilton Page 7
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The Role of EMRs in Promoting More Effective Care

Evidence-based medicine is an approach to improving bo#ffdativeness and the efficiency

of care. This is accomplished by promoting care shovine teffective and by limiting wasteful
care that is less effective or perhaps even harfhd.literature suggests that much of the health
care provided today is not evidence-ba¥e§ EMRs have the potential to improve effectiveness
of care.

The Veterans Health Administration (VHA) was anlgadopter of EHRs, and its system
supports clinical reminders and suggestions for a broad cdradjeical services, including
screening and prevention. For a number of these intgomsnthe VHA has significantly higher
rates of compliance with recommended guidelines whermpaoed with Medicare populatiofis.

In a study focused on the provision of electronic guidamgeediatric providers, Margolis

showed increased compliance with protocols for otitisisnadd pharyngiti&® However, the
physicians found the required documentation to be onerousfused to use the system after 5
weeks. In a randomized study, Christakis and colleaguegprbone group of pediatric

providers with real-time electronic advice regarding atelmed course of antibiotic therapy for
otitis media, resulting in a 34 percent increase inqoitleiag the recommended therapy when
compared with the control grodpEvidence from Safran, Christakis, Evans, and others sisgges
that, especially in the domain of medication adminigtra HIT can promote more appropriate

and more cost-effective cat&?4?

However, the evidence for the impact of EMRs on eiffeciess of care is also ambiguous. Some
studies that have examined evidence-based treatment suggéstiasthma, hypertension,
diabetes, and coronary heart disease have found noviempemt, or marginally improved
compliance among physiciafts!**°

In addition to the lack of conclusive evidence on EMR-gstuphysician compliance, there
appear to be ambiguities in correlating compliance withitguautcomes. Tierney examined the
impact of providing electronic evidence-based cardiac care stigggto primary-care
physicians and pharmacists, and found no impact on qualiifig ofledication compliance,
utilization, or costs.

Role of EMRs in Promoting Efficiency and Controllin g Cost

In reviewing this segment of the literature, we focusegklg on four aspects of efficiency and
cost reduction: cost savings associated with reductiomiasireduction of unnecessary lab
tests, cost-efficient prescribing practices, and the priomof time-efficient provider
workflows.

The cost savings from preventing adverse drug events (Alldvg) been estimated in both
inpatient and ambulatory environments. Classen estimia¢ealverage cost of adverse drug
events to be approximately $2,262 per event within an actdesetiing. This estimate is similar
to the cost estimates in the ambulatory setting. Esionated the cost of preventable adverse
drug events in the ambulatory setting to be approxim&te§00 per everit*’

Moshman Associates Inc., Booz Allen Hamilton Page 8
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Redundant and unnecessary testing is a source of ineffjcand unnecessary patient burden.
Bates estimated that 8.6 percent of hospital laborésts are redundant and demonstrated that
a significant number of tests (69 percent) may bealadovhen providers are so advised
electronically*® In three prospective randomized controlled studiesn@ieand other
investigators found that physician testing behavior could\aedbly influenced by providing
different kinds of electronic information (e.g., prawsty ordered tests, pretest probability of a
positive test, and test cost) at the time of ordefing>*

Using appropriate generic drugs or substitution with a mose effective alternative may be a
significant source of savings. Evans found that an argetiie management system with robust
decision support significantly decreased medication @stsvas associated with shorter and
less expensive hospital staysTeich and colleagues found that a CPOE system promoted
increased use of a more cost-effective histamine bloéhédullett used network health plan data
to demonstrate that an e-prescribing system produced an asaraggs of $465 per member
per month (PMPM) for new prescriptions, and $873 PMPM wiliggharmacy claims were
considered>*

The literature regarding the impact of EMRs on provideacieficy is largely focused on the
inpatient environment. Conclusions vary significantly areddten different for physicians and
nurses. In a review of the literature, Poissant andaglies found that bedside terminals and
central station desktops reduced nurse documentation tiaedoy 25 percent. However,
physician documentation increased in both cases, thoughsmamificantly when using a central
station desktop®

There has been relatively less focus on EMRs and Vearldfficiencies in the ambulatory
environment; however, multiple authors note that effigyeanad productivity often decline in the
immediate post-implementation period and may persignfinths>®>"*®Overhage and
colleagues found that an outpatient EMR initially ineeghencounter time per patient by 2.12
minutes and Shu found that the time spent on patient ontigriecreased from 2.1 to 9 percent
of the workday after the implementation of an inpat@ROE >*°° Pizziferri found that the
average time for clinical documentation was reduced bynhbte with EMR usage; however,
only 29 percent of those completing the survey feltttEMR could improve the
documentation timeS.

EMR and Quality — Summary Points

Studies that have examined the impact of EMRs on qualityinaage, methodological rigor,
and generalizability. There are, however, a few mdgemes that emerge from an examination
of the literature on EMRs and their impact on safetfgctiveness, and efficiency. First, there
are fewer studies focused on the ability of EMRs to impsafety, effectiveness, and efficiency
in the ambulatory environment than in the inpatient get@econd, the evidence regarding the
impact of EMRs on safety, effectiveness, and effigreacat times, ambiguous or contradictory.
Third, the ability of EMRs to generate these benefifeedds on a number of factors, including
levels of functionality, usability, and integration lvilvorkflow processes. In addition to the
ambiguity associated with the ability of EMRs to geretaese benefits, physicians’ realization
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of benefits is also uncertain and depends on how theguuysiare reimbursed. This uncertainty,
which is related to the both the generation and re@izaf benefits, may deter physician
adoption of EMRs.

EMR Cost-Benefit and ROI

An examination of the literature on EMR costs, béagéind ROI is important because estimates
of costs and benefits are central to the EMR adoptioisida. Physicians cite excessive cost in
relation to uncertain benefits as an obstacle to EEi&otion. It is also important to understand
the relationship between net benefits (benefits miosgtsy and system functionality, mode,
sequence, and pace of implementation.

We identified nine ROI studies of note in the peer-reviewerhture; these are listed in Exhibit
3. Only four focus exclusively on the ambulatory environim&he calculations of these costs
and benefits are, on the margin, extremely impottadecision-making in microeconomic
models of technology adoption. In addition, the neefienr ROI literature is important because
its positive findings are widely cited and may influencegitign expectations regarding net
benefit.

Exhibit 3. EMR Cost-Benefit Studies

Interoperability ROI Inpatient/IDN ROI Ambulatory ROI
Walker, et al./CITL, 2005; Birkmeyer, et al., 2002; showed Wang, 2003; model predicted strong ROI
projected large ROI by positive ROI for CPOE for advanced ambulatory EMRs®
creating a national implemented in 200-bed and )
interoperable network of 1,000-bed hospital®® Johnston, et al./CITL, 2003; model
EMRs®2 predicted strong ROI for advanced

Kian, et al., 1995; projected ambulatory CPOE®’
positive ROl at MD Anderson

Cancer Center® Miller, et al., 2005; retrospective

assessment of 14 phg/sician practices
Schmitt & Wofford, 2002; projected | showed positive ROI®
strong ROI at Virginia Mason

Medical Center®® Khoury, 1998; showed positive ROI of older

system for large Kaiser practice®

Hillestad, et al., 2005; projected positive net benefit of EMR adoption in inpatient and ambulatory settings

All nine ROI studies that we reviewed described a stropgsitive net benefit associated with
EMR adoption. As noted earlier, only four of the ninel Rddies focused on the ambulatory
environment. Of these, Wang and Miller focused on EMR amophnd Johnston examined
CPOE adoption in smaller practices. However, onlifeviused empirical measurement of actual
costs and benefits to estimate ROI.

Costs at the individual practice level vary significgmil response to a variety of factors,
including functionality, practice size, and negotiating talpees, and the per-physician cost in
these studies ranged between $33,000 and $43,000. The costsextfouint the literature
include one-time acquisition and implementation costsedlsas ongoing annual costs. There
are, however, other kinds of costs associated with Bltbption that have not been well
accounted for in the literature. These include costscaged with researching and selecting a
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vendor, costs related to the customization and selectithe right sets of functionalities, and
costs associated with technology obsolescence. Alllesie costs have been cited by physicians
as being relevant to their EMR adoption decigfoff:’* "> ’%or small practices, these costs can
be significant and may deter adoption.

Wang estimated that physicians working in highly capitatedronments using EMRs with the
most robust functionality would realize a net savint$86,400 per physician over 6 yedfs.
Miller estimated that the average net benefit in tigspractices was approximately $33,000 per
FTE provider per year. Miller's study was based on retispgeempirical measurement of net
benefit, in contrast to Wang, who relied on a projectimdel.

Although Wang and Miller both described a positive ROhvaMR adoption in small offices,
they arrived at this conclusion in different wa§$? Wang’s model attributed the net benefit to
reduced ADEs and redundant lab tests, and more cost-edfeetiscribing practicéS. This
benefit was strongly associated with a capitated reisgment environment. In contrast, Miller
did not find that these factors contributed significatlthe net benefit in the 14 practices he
studied. Rather, net benefit was driven by the reduced talsts associated with lower
transcription and file room costs, and increased reviouebetter documentation and coding.

In summary, the cost-benefit literature, especiadlyt pertains to the ambulatory environment, is
limited. Most estimates of cost, benefit, and netelieare based on projection (simulation)
models rather than on empiric measurement, and maiesé studies rely heavily on expert
opinion and extrapolations from other literature soutt&s®*4we identified one study that
conducted an empiric assessment of costs and benetits ambulatory environmeftWe
identified no studies that prospectively measured the ppéeimentation baseline and then
assessed costs and benefits post-implementationimiketions of this literature reveal an
evidence gap that may influence physician adoption by contrgptd the uncertainty regarding
expected benefits.

Practice and Physician Characteristics that Influen ce EMR Adoption

In creating an economic framework of EMR adoptiois dritical to capture physician and
practice characteristics that correlate with adoptitere, the physician survey literature proved
to be useful. Although there are many surveys of physa@ption, they vary greatly in quality
and relevance. We identified a limited number of methagioally sound surveys relevant to
physician EMR adoption, including surveys by AuffeBans®’ Burt and SisK® the American
Academy of Family Physiciaf8;>****?and the Medical Records InstitufeThese surveys
suggest that between 15 and 18 percent of physician pracicestiopted an EME:* The
practice characteristics that correlated with adoggither positively or negatively) included
practice size, ownership structure, means of compens&iation, and specialty. The physician
characteristics that correlated with adoption inclugke @nd medical specialty. We discuss some
of the more significant correlations below:

» Practice Size.Propensity to adopt an EMR was strongly correlated increased
practice size. Burt and Sisk found that practices of I®tphysicians were more than
twice as likely to use EMRs when compared with solotjti@eers®® Some authors
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associate this with economies of scale that mayhbiweed in larger practic€$®°
Others suggest that access to capital and credit maynbeeasignificant issue for
smaller practices. This is a significant finding givert éqaproximately 75 to 80 percent
of physicians work in practices with nine or fewer physisig°10*192

» Ownership structure. Burt and Sisk divided ownership structure into three categori
physician owned, HMO owned, and others, such as hospitedah They found very
strong correlations between adoption and ownership steyatith physician-owned
practices being much less likely to adopt than practicdseiother two categories. There
is a correlation between practice size and ownershib,HWMO-owned practices and
those in the “other” category being significantly largan physician-owned practic¥s.

» Compensation.Salaried physicians were more likely to adopt, althasajaried
physicians are also more likely to work for HMOs and lapactices*

» Specialty. Different studies produced different results depending omémner of
specialty classification and methods of analysis. Adteduding radiologists,
pathologists, anesthesiologists, and dermatologists,tAoded that multi-specialty
practices were more likely to adopt an EMR than vpeimary care practiceS> When
Burt and Sisk compared primary care and specialty prachoesdly defined, no
differences in adoption behavior were noted. Howevernviehaviors were examined at
the level of physician-specific specialties, Burt andk $sind that proceduralists such as
orthopedic surgeons, cardiologists, and otolaryngologastste highest EMR use rates,
while pediatricians, psychiatrists, and dermatologiststhedbwest use ratés

» Age.Burt and Sisk found that physicians over 60 years of age less likely to adopt,
although Audet did not find a correlation with d§é:®

While the physician and practice characteristics captoydtese surveys are useful, they have
limitations in supporting an effort to develop a microenoit framework of physician adoption.
First, many of the characteristics cited are nonmdaldidactors such as practice size, ownership
structure, specialty, and age. While useful from a desegiptint of view, they do not provide
policy makers with “levers” to influence adoption behaviadeed, a careful analysis of these
factors suggests that they indirectly affect EMR adwoptihrough their impact on a practice’s
cost-benefit structure. For example, practice size seaye as a proxy for the practice’s ability

to negotiate prices of costly technologies, to marshalress to research the technology prior
to adoption, or to absorb risk and uncertainty. Age likayy represent a broad range of personal
characteristics that may influence adoption in diffiérgays. On the one hand, for example, age
is likely to correlate with income, with older physiciareving higher income and net worth.
These characteristics may encourage adoption. Onhbe lnind, a physician nearing retirement
will have a shorter time horizon over which to recoupohniBer investment, making EMR
adoption less attractive. The current literature adm¢sddress these nuances.

Another notable deficit of these surveys for our spepiiirposes is that they do not correlate
adoption behavior and practice and physician charactsrisith specific clusters of EMR
functionality. It would be important to know how pract&ee, income, specialty, and appetite
for risk correlate with the adoption of different kinafsfunctionality, as well as the costs and
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benefits that are associated with that functionalfe. sought to address some of these gaps by
conducting site visits to physician offices. These visiestgescribed in more detail below.

Physician Perceptions of EMR Benefits, and Barriers to Adoption

Unlike practice and physician characteristics notetiersurveys cited above, physician
perceptions of costs, benefits, and barriers are ratifi Ultimately, beliefs and expectations
regarding costs and benefits drive individual purchase desiaiach are relevant to an economic
framework that describes adoption behavior. These attitndgde influenced by published
evidence, but they are also likely to be strongly infleehisy peer networkS8?**°The five
surveys previously cited provide useful insights into physiatétudes regarding EMR and are
summarized below in Exhibit 41!1#11311411%ye also draw on perceptions and adoption
motivations cited by the 10 ambulatory Davies Award winire@D0316117:1180g4119.120.121,122
and 20051.23,124,125
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Exhibit 4. Summary of Physician Perceptions of EMR Adoption Barriers

1Z7

Audet, et al. **° Gans, et al.
Mean Rating
Barrier Percent Barrier Practice Practice
w/ EHR w/o EHR
Startup costs 56.0 Lack of support from practice 3.32 3.15
Lack of uniform standards 44.0 physicians
Lack of time 39.0 Lack of capital resources to 3.31 3.58
Maintenance costs 37.0 invest in an EHR
Lack of evidence of 26.0 Concern about physicians’ ability 3.18 3.40
effectiveness to use EHR
Privacy concerns 21.0 Concern about loss of 3.04 3.24
Lack of training 16.0 productivity
Inability to evaluate, compare, 2.60 2.86
select EHR
AAFP, 2005 EHR Survey '8 Medical Records Institute ?°
Barrier <10% | 10-20% | >20% Barrier 2003 (%) 2004 (%)
Affordability + Lack of adequate funding 64.2 55.5
Decreased + EHR cost 32.3 36.0
productivity Lack of support 37.2 35.4
Data entry EHR solutions that are 30.2 34.1
cumbersome + fragmented
Risk of vendor going Creating a migration plan 29.2 27.6
out of business + Meeting technical/clinical 27.3 27.3
Lack of time + requirements
Lack of expertise in + Inadequate health care 22.9 27.3
selection information standards
Partner acceptance + Difficulty in building a strong 21.9 24.7
Complex contracts + business case
Don't see value + Difficulty in evaluating EHR 17.2 23.1
Technology solutions or components
burdensome + Lack of structured medical 18.1 16.9
Mistrust of vendors + terminologies
Privacy +
Miller and Sim **°
» High cost and uncertain benefits * Inadequate support
» High initial physician time costs » Inadequate data exchange with other systems
» Technology — poor usability * Lack of incentives
+ Difficult complementary (workflow) changes » Physician attitudes
Legend: + Positive correlation, with no statistical significance

Although these perceptions are nuanced and are summaizeddequately in the body of this
report, some overarching themes, particularly with regabadtoers, emerge from the survey
literature. Although each study approaches the issuesbiand affordability from a slightly
different perspective, in all these studies cost acibfa related to cost and affordability were
consistently identified as significant barriers to adwptAudet cites both startup and
maintenance cost& Gans refers to the lack of capital resourééshe AAFP survey highlights
affordability,** and the MRI survey describes EHR cost and lack of igidf In each of these,
some measure of cost is consistently rated as ome ahost significant obstacles, especially
among physicians who have not adopted EMRs.
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Costs cited were not confined to the direct cost of & but also to time devoted to various
stages of the adoption process. For physicians, particskdf-employed and non-salaried
physicians, income is related to productivity or the numbgabtents they can see per unit

time 1%® Perceived costs related to choosing an EMR were trereften expressed in terms of
time *"1% As suggested by Rogers, highly complex technologies sUeNMBS require

significant investments of time prior to purchase, and soahplexity, and the time costs
associated with it, can be barriers to adoptidn?°Physician concerns regarding complexity are
expressed not only in terms of evaluating and using thedtxhnbut also apply to other
aspects of adoption, including such activities as develaggmn@FP or a contract. Each layer of
complexity has the potential to add cost, or perceived ftost,the physician’s perspective. In
addition, productivity loss associated with the earlgesaof implementing and learning a new
technology was cited as a significant barrier, espig@aong those who have not adopted an
EMR.141’142

Uncertainty regarding the costs and benefits of a tdeggp@an be a barrier to adoptibff:* 414
Uncertainty of future benefit or net benefit was aite three surveys and was expressed as “a
lack of evidence of effectiveness,” “difficulty in bdihg a business case,” or an inability to “see
value.*®14714850me respondents expressed a fear that the vendor may gbbusiness, a fear
that represents another source of uncertainty relatedure costs and benefits.

Inadequate support from colleagues was highlighted as a oancaveral of the
studiest***°*°**and among those who had adopted an EMR, this was thehigbly rated

barrier cited in Gan¥? Miller observed that physician champions in thesetjmes embodied
the attributes of Roger’s innovators, and nonchampiars more easily discourag&d.In his

view, such champions were essential to success.

Technology Diffusion Literature

We reviewed the technology diffusion literature to exaamirom a theoretical perspective, the
mechanisms by which new technologies proliferate andetatify theoretical constructs upon
which to build an economic framework for EMR adoptiosinall practices. This review
focused on two intellectual disciplines that dominagetdthnology diffusion literature:
sociology and economics.

Sociology LiteratureThe sociology literature emphasizes the importangetefpersonal
relationships and social networks in technology diffusidithin these networks, different kinds
of relationships have different effects. Whereaati@hships with strong social ties are very
efficient routes for spreading information, relationshipat are characterized by weaker ties may
be more valuable in providing new information that individwaould not typically receive from
closer relationship&* Peer networks have been shown to influence physicidhsegard to
practice patterns, new medication adoption, and techgalse™>® Social network theory has
been applied by a number of authors in examining physiciapt®n, and Rogers is heavily
cited in this literaturé>® Rogers has proposed five categories of adopters: innsyatbo tend

to embrace new ideas and have higher appetites foedsly; adopters; the early majority; the
late majority; and laggards.
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Economics LiteratureEconomic models may be either macroeconomic orame@nomic in
nature. Macroeconomic models describe industrywide oroesgwide phenomena and are less
suited to a task in which we seek to understand and influbadeehaviors of individual
physicians. The macroeconomic models specify aggregatedus that can be parameterized to
yield S-shaped technology diffusion curves. In these modelssgbesgate diffusion curves are
not derived by aggregating individual adoption curves.

In contrast, microeconomic models focus on individirat behavior and capture the influence
of various factors and their impact on the firm’s decigo adopt. Microeconomic theories of
technology adoption cite a broad range of influencefjdney rank effects that are
nonmodifiable attributes of a firm, such as size, owniprstructure, and location’ stock
effects or the extent to which a given technology hiissi#id, and the competitive advantage
that adoption confers at that level of diffusiShand cumulative learning, or the impact of
incremental knowledge acquisition on the adoption deciStore recent models of
technology diffusion and adoption have been basedemrids of investment under
uncertainty:*®*** These models capture the role of uncertainty and exjmttatf costs and
benefits in technology adoption, as well as the mfterimation plays in reducing uncertairfy.

1.3 Overview of Findings from Site Visits

To complement our review of the literature, we conduatégbhone interviews and site visits
with eight small practices. The purpose of these siliesuvas to:

» Explore hypotheses generated by the literature review

» Validate elements in the preliminary economic framdwor

We developed a list of sites based on recommendatiomsthe Technical Expert Panel (TEP)
established for this study, and Booz Allen subject matteeréx. Sites were chosen to ensure
representation of a diverse set of characteristiciyding size, geographic location, specialty,
age, ownership, adoption status, and willingness to patgcipae criteria for site selection

were based on factors identified in the literatureséessant to adoption. We conducted telephone
interviews with all eight sites, followed by an in-pen visit to a sub-sample of five practices.
Site interviews and visits were conducted by a two-persam tesing structured interview

guides. Areas of discussion related to practice demografhR research and selection, EMR
system characteristics, costs and benefits, and ppdtmentation observations.

EMR adoption was motivated by a number of factorsabatd be mapped to either
improvements in quality, improvements in income, or enbaents to physician quality of life.
In all the sites, information acquisition played dicai role in the process of researching and
selecting an EMR. Practices universally obtained infoiondtom several sources, including the
Internet, attendance at conferences and trade shaesymeendations from professional
societies such as AAFP, and visits to other practices:. iRfluences played a significant role in
influencing choice of vendor and functionality. Pragsievaluated multiple vendors prior to
selection.
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The five practices we visited had implemented EMR systlatsshared certain common
functionalities, including the following:

» Scheduling

» Documentation

» Order entry (although level of sophistication varied)
» Patient history

» Report generation

» Basic decision support.

Practices incurred costs between $15,000 and $80,000, which ircaseeincluded practice
management software. Differences in costs reflegatirans in functionality, the purchase of
practice management software, and a practice’s allibggotiate prices with vendors.

In addition to negotiation skills, our site visits relegbanother factor that may significantly
influence the cost associated with adoption. Moshefpractices we visited were led by a
physician champion with considerable computer or EMR eapee. This contribution of
“human capital”’ to the practice lowered the costs fafrimation acquisition, reduced uncertainty,
and contributed to a smoother implementation processoillggractice that did not have this
expertise committed costly errors and ultimately hadredm information technology
consultant.

All practices reported productivity losses during the b 6 months of adoption. Practices
also reported accruing financial benefits, including sasings from reduced chart room
storage, elimination of transcription costs, and reduastin malpractice rates; and increases in
revenue through improved coding and charge capture. They heevever, unable to quantify
these benefits in a systematic manner. Non-finaneiaéfits included improvements in quality
of care, workflow efficiencies, and enhancements tethsicians’ quality of life.

The site visits confirmed several of the hypotheseswbagenerated from the review of the
literature. In addition, these visits provided a key insigto the role of human capital in
reducing the true costs associated with adoption.

1.4 Proposed Economic Framework for EMR Adoption

The literature review and site visit findings revealed feeyors relevant to physician adoption
decisions:

» Physician motivators for adoption—income, patient s&jeility, and leisure

» Variations in EMR functionality
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» EMR costs and benefits
» Role of human capital
» Role of uncertainty

» Importance of information.

Using microeconomic technology diffusion modeling appheadrom the economics literature,
we constructed an economic framework that combines thet®s in a structured manner. Our
choice of modeling approach was determined by the primary pugboisis project and by the
ability of microeconomic approaches to incorporatediacsuch as peer networks and their
influence on adoption. Having selected a microeconomicagpt we specified the elements of
an economic framework.

The proposed economic framework describes adoption desiat the small practice level. For
the purposes of this study, we define small practicestoda a maximum of nine physicians.
This is consistent with the specification from theveyrliterature"*164

Our proposed economic framework consists of the foligvalements:

1.4.1 Unit of Decision-Making

We specify the unit of decision making as the physiciaiyemho acts as if he or she were a
sole decision-makeAlthough this represents an abstraction from real-wadekision making,
data from the literature review and the site visits doengbhasize the role of intrapractice
decision-making processes as being a significant fact&MiR adoption. Our framework,
therefore, focuses on the adoption of technology asanomic process and does not explore
the political economy of decision making in small affc

1.4.2 Physician entity’s preferences

The physician entity has preferences over incomeayrkignd patient safety. These preferences
influence adoption and are represented mathematicatyuiity function.

1.4.3 Characterization of technology

In our framework, EMRs are characterized as a sefieslaes z, ... , z that coincide with
varying levels of functionality. Any existing technology dd® the physician entity is
characterized as Z he specification of the technology here is similathi concept of quality
ladders used by Grossman and Helpman (1¥8The EMR technology z can assume a series
of discrete values where higher levels of z represghiehilevels of functionalityT his
specification was designed to capture the widespreadlgetezity in the definition of EMRs
and the various manifestations of its functionality.
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1.4.4 Choice variables of physician entity

The physician entity chooses physician and nonphysialaor | time spent on researching
EMRs, and the technology z to maximize its preferentles choice of physician labor and
technology z affects income, leisure, and medicalreriThe physician entity can choose not to
adopt an EMR, but rather to use the existing technole@yez paper).

1.4.5 Revenue function and uncertainty associated w  ith EMRs impact on revenue

Using the various inputs (labor, staff, and technology® physician entity provides patient
care that generates revenue. Our specification ohuevallows representation of a variety of
reimbursement mechanisms, including fee-for-service antatiapi Adoption of EMR can lead
to increases in revenue through improved charge captunereases in patient volume.
However, the impact of EMRs on the physician entitg\genue is uncertain. The physician
entity has expectations or beliefs about the impaEfMiRs on revenue. These expectations or
beliefs evolve during each time period based on new irgom that the physician entity
acquires. This updating of expectations depends on the awitime a physician entity
chooses to spend on this process and the number of otherighgtities that are EMR
adopters. This specification accounts for the costduadan accumulating information on
EMRs and the role that peer adopters play in enhancingftrenation set of a nonadopter.

1.4.6 Cost function and uncertainty associated with EMRs impact on costs

The physician entity incurs costs in providing patient caosts associated with care delivery
include physician and non-physician labor costs, and aoorlcosts such as equipment,
supplies, and rent. If the entity chooses to adoptMR Ht will also incur the acquisition and
recurring costs associated with the new technologys& hequisition and recurring costs depend
on the physician entity’s existing knowledge about EMRscamdplex information

technologies. Adoption of EMRs can have an impact erctsts of the entity. Similar to

benefits, cost impacts are uncertain. Information atfeutost impact of EMRs can help lower
this uncertainty. The physician entity’s stock of imhation depends on the time allocated to
gather the information and the number of existing adopters

1.5 Approach to Framework Validation

The framework represents a high-level theoretical spatidn of the variables relevant to
adoption and their interrelationships. To be useful feopolicy perspective, it will be necessary
to validate the framework and test its ability to expkand possibly predict adoption rates
among small practices. To validate the framework and statet the quantitative impact that
specific variables have on adoption, it will be necgstaobtain data at the small practice level.
In reviewing the literature, we found no data sourcesarptiblic domain that can be used to
validate the framework. As part of this study, we devalogpstrategy to validate the proposed
economic framework.
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Although the proposed economic framework appears simgigalacomputation and validation
of this framework involves solving a multi-period nonlineatimpzation problem that is fairly
complex. There are three major phases in the vaaf the framework:

» Phase One involves evolution of the framework into a inbdeugh detailed mathematical
specification.

» Phase Two entails collection of data that can be wsedlidate the model.

» Phase Three involves model estimation and validation.

The successful execution of these options depends @vdliability of data. Collection of
primary data, whether in the near or medium term, bltritical to the utility of the economic
model for understanding adoption and exploring relevantypofitions. Data collection could
occurde novoor could be performed through partnerships with existing garvewould be
important to consider the time and cost implicationghe$e alternative data collection options
and select the most cost-effective approach in thetaga. Any decisions that limit the scope of
the data collection effort will have significant imgations for model computation and
validation.

1.6 EMR Implementation Roadmap

The EMR landscape can be complex and intimidating teetlimfamiliar with it. Based on the
literature review and findings from the site visits, wealeped an EMR implementation
roadmap. The roadmap was designed to serve as a praciitmfgusmall practices (of one to
nine physicians) contemplating EMR adoption. It providesrmédion on the major steps in the
process of adopting and implementing an EMR. For eattecdteps in this process, we discuss
specific activities that practices need to undertake faresstul implementation. We
recommend that practices supplement the informatiomeindadmap with in-depth research on
each of these steps from alternative sources. Exhibs&ibes the steps and activities for a
practice considering adoption.
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» Gain familiarity
with common
EMR terms

» Explore
functionalities

defined by IOM,

CCHIT and
others

» Understand
functionality
levels and
associated
benefits

Exhibit 5. Steps for Practices Considering EMR Adoption

Identify Select
& Evaluate Vendor &
Potential Negotiate
Vendors Contract

» Conduct internal

assessment to
describe baseline

» Plan for budget
and strategy
alignment

» Map capabilities
to goals and
requirements

» Consider using
assessment tools
(e.g., checklists,
RFPs)

Implementation
& Beyond

» Research and
prioritize vendors
based on ratings,
compatibility,
history with small
practices, longevity
and other factors

» Test-drive top 3-4
choices for hands-
on experience

» Consult with
colleagues and
conduct site visits

» Contract should
explicitly state:
type, term,
products & services
included, current &
future costs,
vendor role & time
commitment and
other contingencies
Consider hiring IT
consultant or
software contracts

lawyer

v

» Train and troubleshoot before
going live

» Transition from paper to
electronic records

» Develop historical data
migration plan

» The process is not over: the
landscape is dynamic, and
needs will evolve

» Practices should celebrate
small victories and foster
open communication to share
lessons within the practice

» Develop timeline
for implementation

and the community

1.7 Summary and Conclusion

Our study has resulted in the development of a micraen@nframework that captures the key
factors relevant to EMR adoption. These factors inchluesician preferences or motivators of
adoption, valuation of EMR costs and benefits, uncestassociated with these costs and
benefits, and the important role that information playlowering the uncertainty. The
framework can be evolved into a fully specified economixlel that can be computed using
large-scale data. Such a computed model will yield individtedtice-level adoption curves that
can be aggregated to obtain industry-level EMR adoptioves. In addition, the model will
shed light on the relative significance of variousdastaffecting adoption and the magnitude of
their impacts.

In reviewing the literature on EMR adoption, we have a&entified certain limitations with
existing studies. These limitations extend to the suaveyEMR cost-benefit literature. There is
a lack of a standardized survey of practices that candmetasbserve adoption rates over time
and examine changes in factors affecting adoption. Reutatives by ONC in the area of
survey development will help address this gap. In addibidhe survey literature, we believe
that there is a significant void with respect to rololza-driven studies of EMR costs and
benefits. Most of the existing studies are based ongti@mjemodels and not on empirical data
collection from existing practices. There is a paucitwell-designed large-scale prospective or
retrospective evaluations of the costs and beneBtcaged with ambulatory EMRs. Absence of
such robust EMR cost-benefit evidence can contribupdysician uncertainty and serve as a
deterrent to adoption.
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2.0 Introduction

Electronic Medical Records (EMRShre increasingly viewed as a means for achieving
improved health care quality and reduced costs. In 2004, Rie8idsh announced a ten-year
goal of making EMRs available to most Americans. To helpexe this goal, he issued an
Executive Order that established the Office of the Mafi€oordinator for Health Information
Technology (ONC}®® The Executive Order also emphasized the importance of:

» Establishing evidence on costs, benefits and outcomes dssowith HIT
implementation; and

» Reducing the risks that providers face in making HIT investsae

In addition to the Executive Order and the establishmE@®NC, there have been a number of
public and private sector initiatives focused on promotingattaption of HIT. These include
community focused initiatives such as those funded by AgfemdHealthcare Research and
Quality (AHRQ), physician-focused initiatives such as Daetor’s Office Quality-Information
Technology (DOQ-IT) program, and standards-focused inéatsuch as the establishment of e-
prescribing standards under the Medicare ModernizationMigtX).

Despite these initiatives, the adoption of EMR hanldanited and adoption rates vary widely
across care settings. Recent surveys suggest thatadogies in ambulatory settings range
between 15-18 percetft’**®This overall rate of adoption masks significant véoiz among
the kinds of functions adopted, and the kinds of practlwasare adopting these functions. For
example, Burt and Sisk found that practices with grebger 20 physicians have approximately
three times the adoption rate of solo practices amtithe adoption rate of practices with fewer
than ten physiciang’

With approximately 75 percent of physician practices emplofangr than nine physicians,
such low adoption rates among small practices doesoulet well for the national goal of
achieving broad EMR diffusion in ten yedf8Low rates of EMR adoption have been attributed
to a variety of forces including misaligned financial intbees, lack of standardization among
EMR applications and the high turnover of HIT venddtsThere are few studies however, that
have examined, at a micro-economic level, the varg@osiomic and non-economic factors that
promote or deter EMR adoption in small practice settibgslerstanding these factors and their
relative importance to EMR adoption would be critical éstablishing policies that can promote
adoption.

To provide a deeper understanding of the factors that impadgel EMR adoption, The
Office of the Assistant Secretary for Planning and &adn (ASPE) in the Department of
Health and Human Services (HHS) recently engaged Maskhssociates and Booz Allen
Hamilton to assedtie economics of EMR adoption and implementatiorhysgian small

" The reader should note that while there are a vasfesrms that are often used interchangeably such as EMR
(electronic medical record) or EHR (electronic hegditord), we have used the term EMR throughout the report,
unless citing the work of other authors who may have aterhative terminology.
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practice settingsThis study, which was originally envisioned as a two-phaggtoach, has
been focused primarily on the following:

» Understanding the factors that influence EMR adoptiomiallspractices
» Developing a micro-economic framework that incorpor#tese factors

This framework can serve as the foundation for a formeato-economic model in a second
phase of analysis. Using appropriate data, this micre@ecmmodel can be estimated to derive
individual practice EMR adoption curves that can be aggreégatderive industry-level

adoption curves. The model can also be used to exaneimelétive importance of factors
affecting EMR adoption and the magnitude of that impact.

The rest of this report is organized as follows:

Chapter 3 — Study Methodology

Chapter 4 — Literature Review

Chapter 5 — Discussion of the Literature

Chapter 6 — Site Visit Summary

Chapter 7 — Economic Framework for EMR Adoption
Chapter 8 — Mapping of Framework to the literature

Chapter 9 — Approach to Validation of Preliminary Framéwor
Chapter 10 — EMR Implementation Roadmap, and

Chapter 11 — Conclusion.

Vv vV vV vV vV vV vV v Vv
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3.0 Study Methodology

In this chapter we discuss our overall methodology to deusj a microeconomic framework
for EMR adoption. Our approach was iterative and catsist three main elements:

Evidence gathered from peer-reviewed and grey literature
Primary data collected through site visits
Input obtained from a Technical Expert Panel (TEP)

3.1  Established Technical Expert Panel

As part of this project, we were required by ASPE to estalliTEP. The role of the TEP was to
provide guidance and feedback throughout the duration of hscpiand specifically to
participate in discussions and review interim report$? miembers were chosen to ensure a
diversity of perspective. The TEP included health caom@wists, electronic medical record
(EMR) vendors, physicians, EMR consultants, and a hua@ors researcher bringing a rich
and diverse perspective to this project. The TEP playegh#isant role in providing guidance
and in reviewing all of the chapters contained in the report

Exhibit 6. Study Methodology

Developed Developed
> Preliminary Conducted Proposed

Economic Site Visits Economic

Framework Framework

Developed
Conducted P
. Roadmap for
— Literature .
. Implementation
Review

Plan

< o on Technical Expertpanc I

The exhibit above shows the steps in our methodologyd&Seribe each of these steps briefly
below and provide additional detail in subsequent relevapteh of the report.
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3.2 Conducted Literature Review

We conducted an in-depth review of the peer-reviewed and tjresature using a structured
and systematic process. To ensure that we capturedctbesfeelevant to the economic
framework we used a multi-pronged approach to ensure inclasanticles germane to this
study.

3.2.1 Identified Literature Review Domains

The first step in the literature review was to identifg articles relevant to this project. To help
identify these articles, we divided the literature reviete the domains described below. The
first five domains focused on various aspects of EMR anadibption, and the sixth domain
focused on models of technology adoption and diffusion.

» EMR Definition and Functionality—We focused on ther#ture that defines and
characterizes EMR functionality. We drew on a var@tsources, including the
Institute of Medicine (IOM), the Healthcare Informatiand Management Systems
Society (HMSS), and Gartner.

» EMR and its impact on IOM’s six aims of quality — We ewaed the literature on the
impact of EMR on safety, effectiveness, and efficyeincambulatory and inpatient
settings.

» EMR Cost-Benefit and Return on Investment (ROI) —\W=ufed on the literature
related to EMR costs, benefits, and ROI.

» EMR adoption—We focused on literature that identifiettdes affecting physician
adoption of EMRs. Our intent was to gain an understandf the characteristics and
motivations of adopters and non-adopters.

» EMR initiatives—We focused on current EMR initiatives uaihg an overview of
notable programs and the means by which they seek to inflagioption.

» Technology adoption models—We identified articles on rnsoadketechnology
diffusion and adoption from the sociology and econoititesature.

3.2.2 Performed Review of Literature

For each of the domains discussed above, we follovetahaardized and uniform process for
the literature review. We first conducted key word seasdo identify the relevant articles in
each of these domains. A variety of search enginesoandgl databases, including PubMed,
MedLine, Cochrane, Econlit, Google, and Google Scholare wsed to identify a broad
spectrum of articles relevant to EMR adoption in phgsi@ffices. Initial keywords included,
but were not limited to, physician EMR adoption, heaifbrimation technology (HIT) adoption,

V Grey literature refers to publications produced by goveripacademia, business, or industry. It includes reports,
conference proceedings, working papers, government docyraedtsther literature that have not been published
in a peer-reviewed journal.
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technology diffusion, EMR costs and benefits, EMR aafdty, errors, adverse drug events
(ADE), and efficiency. Articles that were electronigdinked to initially identified articles in
databases were also reviewed. Bibliographies from meiléigicles were also reviewed to
identify other relevant publications. We also reviewdttlas suggested by the TEP.

We identified and reviewed over 350 potentially relevantleg and reports. Articles were
evaluated based on their temporal and topical relevangelbas the quality of the research
methods. Those deemed relevant were captured in a gackinand assigned to team members
for review. We then created narrative synopses of & nelevant articles for incorporation

into the literature review chapters and for the framé&wof the approximately 350 articles
reviewed and assessed, about 189 articles are cited iepbid.r

Upon completion of the review, we analyzed the mayjatimgs from the literature and identified
key factors that we believed were relevant to physiaimp@on. The findings from the literature
resulted in the generation of certain hypotheses thaxplored through visits to physician
practices. The key themes that emerged from the lireraind the associated hypotheses are
discussed in Chapter 5.0.

3.3  Developed Preliminary Economic Framework

Our review and analysis of the literature on EMR adoptiod technology diffusion informed
the development of our preliminary economic framewantk ils associated elements. We
examined alternative approaches to developing a framewoltlding system dynamics, agent-
based approaches, social network theory, and microecommproaches. We focused
specifically on microeconomic models of technology amopbecause one of the major
objectives of our study was to develop a microeconommedveork for EMR adoption.

Based on our analysis of these different modeling appesamhd our review of the literature, we
developed a preliminary framework using a microeconomic fimgdapproach to physician

EMR adoption. We discuss the rationale for the chofd@is modeling approach in greater
detail in Chapter 7.0. In addition to the framework we te@an initial mapping between the
framework elements and the literature.

3.4 Conducted Site Visits

The next step of our approach involved primary data called¢tom physicians to help validate
our hypotheses and the elements of the preliminary ecorfoamnework. Our site visit
methodology consisted of the following steps:

Identified Sites for Primary Data Collection

We first identified a list of sites for the primary datollection effort. The sites were identified
through our literature review, as well as through dialogitle @rganizations such as American
Academy of Family Physicians (AAFP), the TEP, andnemendations from other Booz Allen
subject matter experts. After we gathered informatiopaiential sites, we created a tracking
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sheet containing information on each practice, including, Sipecialty, geographic location,
adoption status, and willingness to participate in ttee\ssit. We identified a variety of practices
at various stages in the adoption process. We presanigitia list of selected sites to ASPE
and the TEP, accompanied with justifications for sedect he final list of sites was determined
through discussions with ASPE and the TEP, and based ait¢bewillingness to participate.
We interviewed/visited eight sites stratified by sizeatmon, and specialty. We interviewed
adopters as well as physicians who have contemplatestiad but have yet to implement an
EMR.

Developed Interview Guide

To facilitate collection of data from the sites, weeleped an interview guide that was informed
by the preliminary framework and associated elementsplifmose of the guide was to provide
structure to the discussions and to ensure that key tagais aere addressed. The discussion
guide also ensured a level of standardization in theodélesction effort. After proposing an

initial list of questions, we finalized the discussiondguihrough consultations with ASPE and
the TEP. The guide was divided into two sections ongoseaas used for site visits and another
for telephone interviews.

Collected and Analyzed Data

Based on guidance from ASPE and the TEP we conducted®ursdis in two stages. The first
stage was a telephone interview, and the second stagamvia-person site visit. Using the
finalized list of selected sites, we scheduled the vasitstelephone interviews. A two-person
team interviewed/visited each site. The duration of eathe telephone interviews was an hour
and the site visit about 3 hours. The team met theipeastaff but focused on interacting with
the physician “champion” or office manager respondiimldeading the EMR purchase and
implementation. After the visits and interviews weoenpleted, we compiled and analyzed data
to extract common themes around EMR adoption.

Discussed Findings

After completion of the data analysis, we discuskedihdings with ASPE and the TEP. The
findings highlighted the factors that determine adoptiom/adoption of EMRs.

3.5 Developed Proposed Economic Framework and Valid  ation Strategy

Based on the data gathered from the site visits anddjue themes that emerged from these
visits, we updated the elements in the preliminary framkewocreate the proposed
microeconomic framework for EMR adoption. We alspanded the initial mapping of
framework elements to the literature to include the dataegad from the site visits.

In addition to updating the framework, we developed a gfydtevalidate the framework. This
strategy provides a roadmap to:

» Evolve the framework into a model through detailed matheaiaspecification
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» Collect data that can be used to validate the model

» Estimate and validate model.

The approach to validating the framework was developed usingnowledge of standard
techniques used in economics as well as input from the TePproposed economic
framework, mapping of framework elements, and the vatidapproach are discussed in
Chapters 7.0, 8.0 and 9.0, respectively.

3.6 Developed EMR Implementation Roadmap for Physic  ian Offices

Based on the data gathered from the literature reviewgitndisits we developed roadmap for
physicians contemplating EMR adoption. The guide is dedigm assist physicians through the
various phases of EMR adoption. Although the guide provide&ul information, physicians
considering adoption should research and seek informatiimglementation from other
sources.
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4.0 Literature Review
4.1 Introduction to the Literature Review

As described in Chapter 3.0 we examined the peer-reviewetdaay literature to identify a
variety of characteristics and behaviors that arecest®d with physician adoption and
implementation of electronic medical records (EMR)ha ambulatory environment. We also
identified relevant models of technology diffusion, amtiatives to promote EMR adoption and
implementation. This information, augmented by site ¥igitphysician offices, was used to
construct an economic framework that describes af $attors that may explain physician
adoption and implementation of EMRs in the ambulasyironment.

In this chapter we describe the findings from thediare review. The review is divided into
seven sub-sections which are described in brief below:

EMR System Characteristics

A single universally accepted definition of an EMR hasheen established in the literatdfé.
However, the level of functionality of an EMR wilave direct relevance to the costs of the
product and the benefits it yields. A number of sounceke literature have grouped
functionality in three to five categorié§"!’**"”*EMR functionality ranges on a continuum from
view-only capability of basic clinical information, topeescribing with various levels of
sophistication and decision support, to robust drug and testemttg that includes more
advanced decision support. Systems vary not only by fundtipbat by usability. Surveys and
the technology diffusion literature suggest that theplerity of these levels of functional
capability can impose significant time and cost burdenshgsicians who are choosing vendors
and deciding on which permutation of functional capabilgiesoptimal for their practice.

Given these variations in EMR functionality and deiaris, it is important to examine this
literature for the following reasons:

» Ensure appropriate characterizations of EMR technologigveloping an economic
framework and ultimately a model
Correlate different functionalities with costs, biise and net benefits
Examine differential impact of various functionalit@s adoption, and correlate
functionalities with practice characteristics

HIT and Health Care Quality Improvement

In this chapter we present evidence that EMRs and congpedguhysician order entry (CPOE)
can improve the quality of care. We focus in particalathe evidence relevant to the notion that
these tools improve patient safety, promote evidence-basedand increase cost efficiency.
Though the quality of the studies and the strength ofitideece vary significantly, a brief
overview of this literature is relevant for a numbgéreasons. First, we review the classic articles
on the relationship or potential impact between HIT auedical errors, adverse events, and
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patient safety. This review provides a useful foundationhose unfamiliar with this literature.
Second, the literature on quality of care may influaheeperspective of physicians regarding
the benefits of HIT, and depending on how one interphetevidence, it may either persuade or
dissuade adoption. Third, the benefits, particularly the tifizdsle benefits related to efficiency
and cost cited in this body of literature, have been bgesibsequent investigators to help
guantify the costs, benefits, and net benefits of ERIRECPOE.

Return on Investment of EMR Adoption

In addition to the qualitative and quantitative benefitslid adoption, in this chapter we also
examine the costs, benefits, and return on investri®i) (@ssociated with EMR adoption. We
have focused our review of the literature on studies teitiporal as well as topical relevance;
studies published prior to 1999 have not been included in thisisethis literature is
dominated by projection models rather than empirical oreasent of the costs and benefits of
actual EMR implementatiort$®*""1817%0f the eight ROI studies we identified in the peer-
reviewed literature, only one study used retrospective erapdata to estimate the ROI in the
small office settind®® The ROI projection models in the peer-reviewed litegtety heavily on
the benefits literature described above as well as paregpinion. This literature is highly
relevant as cost and net financial benefit are primmangerns of physician adopters and are thus
very pertinent to an economic framework of EMR aduopt?*

Practice and Physician Characteristics that Influen ce EMR Adoption

In creating an economic framework of EMR adoptiois dritical to capture physician and
practice characteristics that correlate with adoptitere the physician survey literature proved
to be invaluable. Though methodologically sound surveysastewe physician EMR adoption
are limited, surveys by Audé¥? Gans'®® and Burt and Sidk* are heavily cited. In addition,
surveys conducted by the American Academy of Family Rlays®>818718%nd the Medical
Records Institut&® were also useful. The practice characteristics disclisglude: size,
ownership and compensation structures, location, andadjyeéthysician characteristics
discussed include: gender, age, and medical specialty. Mdhg celevant practice and
physician characteristics such as size, ownership stey@nd specialty are not modifiable and
cannot be directly influenced by policymakers seeking telacate adoption. However, there are
often factors underlying these characteristics thatpnayide insight relevant to decision-
makers.

Physician Perspectives on EMR Benefits and Barriers to Adoption

Objective assessments of cost and benefit are impphanever, the current evidence is limited
in both methods and number of studies. Ultimately, fseiad expectations regarding costs and
benefits drive individual purchase decisions and are nelégaan economic framework that
describes adoption behavior. These expectations may bennéd by published evidence, but
they are also likely to be strongly influenced by peéwaeks ?®***For policymakers, it is
important to understand these perspectives when seekinfiunice physician adoption
behavior. The survey literature, in particular, provicesghts into physician attitudes towards
EMR adoption.
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Technology Diffusion Literature

The technology diffusion literature describes, frotheoretical perspective, the mechanisms by
which new technologies proliferate as well as the hartleat may impede their proliferation.
We have focused on two intellectual disciplines thamidate this literature: sociology and
economics. These models will provide the theoretindeupinnings for the construction of an
economic framework of physician adoption of EMRs, a [jpalcobjective of this project. We

will describe this literature in somewhat more detaikhes it is a useful lens through which to
examine the rest of the literature review.

Sociology LiteratureThe sociology literature emphasizes the importangetefpersonal
relationships and social networks in diffusing informatibat influences adoption decisions.
Within these networks, different kinds of relationshipsehdiferent effects. Whereas
relationships with strong social ties are very efficieutes for spreading information,
relationships that are characterized by weaker tiesh@agore valuable in providing new
information that individuals would not typically rezeifrom closer relationshigs? Peer
networks have been shown to influence physicians wighnd to practice patterns, new
medication adoption, and technology U%&">*Social network theory has been applied by a
number of authors in examining physician adoption, and Ragjéesavily cited in this
literature™®® Rogers has proposed five categories of adopters: innowatorsend to embrace
new ideas and have higher appetites for risk, early adpphberearly majority, the late majority,
and laggards.

Economics LiteratureEconomic models may be either macroeconomic or @nomic in
nature. Macroeconomic models describe industry-wide arang-wide phenomena and are
less suited to a task in which we seek to understand andni# the behaviors of individual
physicians. The macroeconomic models specify aggregatedns that can be parameterized to
yield S-shaped technology diffusion curves. In these modelssgbesgate diffusion curves are
not derived by aggregating individual adoption curves.

In contrast, microeconomic models focus on individirat behavior and capture the influence
of various factors and their impact on the firm’'s decigo adopt. Microeconomic theories of
technology adoption cite a broad range of influence$ydinty: rank effects that are non-
modifiable attributes of a firm, such as size, owng@rshiucture, and locatior® stock effects or
the extent to which a given technology has diffused,the competitive advantage that adoption
confers at that level of diffusiof’ and cumulative learning, or the impact of incremental
knowledge acquisition on the adoption decisitrMore recent models of technology diffusion
and adoption have been based on theories of investmentunmgtainty:***°°These models
capture the role of uncertainty and expectations dsayl benefits in technology adoption as
well as the role information plays in reducing unceteift

Current EMR Initiatives

The government, professional organizations, foundatam others have initiated programs to
stimulate the adoption of HIT, especially EMRs, e-priéeng, CPOE, and electronic data
exchange. These programs often include some aspectdiihaupport, information and
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training, or infrastructure support, such as programs to &eilétandards development and
harmonization. Not all of these programs are diremittyed at small physician practices;
however, they are all worthy of note for the waysvimch they attempt to affect various care
delivery settings. These programs are discussed in geGlilapter 4.8. These programs provide
useful insight into not only what has been done but whglhtnbe done in the future. We provide
an overview of notable programs and the means by whiclstelyto influence adoption.

Summary

The purpose of the literature review was to provide ashegnde-based foundation for the
development of an economic framework that describefathers that influence physician
adoption of EMRs. Each of the categories describedibatgrto that foundation in different
ways, including the influence of quality, costs, benefitactice and physician characteristics,
physician attitudes, technology attributes, and variousr@anegyto support HIT. Models from the
technology diffusion literature provide a construct wittimhich to integrate these disparate
influences. The framework we have proposed is basedmaraeconomic approach but is
influenced by other disciplines and considerations. E#ahent in the economic framework has
been mapped to an evidence-based source in the literature.

4.2 EMR System Characteristics

In order to identify the drivers of EMR adoption by physicsmall practices, it is important to
understand what is meant by the term electronic medicald. One of the major challenges
facing both the industry and those who study it is thé&iphel definitions, specifications, and
functional capabilities that are aligned with the teWifithout a common taxonomy, it will be
difficult to unravel the forces that motivate or iege physicians from selecting, implementing,
and using an EMR. In this section we present definitadiiSMR and related terms that have
been promulgated by leaders and leadership organizationatieabh&tional influence. In
addition to theoretical discussions of EMRs and relatadtionality, we also examined the
definitions and functionality that were derived empitickom the survey literature.

A number of leadership organizations including the Instiéitdedicine (IOM) and the Health
Information Management and Systems Society (HIMSS) b#feeed broad definitions of EMR.
Abbreviated versions of HIMSS and IOM definitions arevaed in Exhibit 7.

Exhibit 7. EHR Models

I0OM, 2005 (derived from HL7 EHR Functional
HIMSS EHR Definitional Model, Version 1.1 Model DTSU)

¢ A secure, real-time, point-of-care, patient-centric ¢ Alongitudinal collection of electronic health
information resource for clinicians information

¢ Provides access to patient health recorded ¢ Provides immediate electronic access to person-
information where and when they need it and population-level information by authorized

«  Automates and streamlines the clinician’s workflow, users
closing loops in communication ¢ Provides knowledge and decision support to

e Supports the collection of data for uses other than enhance the quality, safety, and efficiency of care
clinical care, such as billing, quality management, e Supports efficient processes for the delivery of
and public health diseases health care
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Although these definitions may be broad enough to help dewelosensus around high-level
functional capability, they are not sufficiently sdecto allow comparison between the costs
and benefits of different technology choices thatsgtigns may make. There is significant
variation in EMR applications used to achieve the fometi objectives cited in these definitions.
Likewise there is significant variation in usabiligycritical factor in physician adoption, which
is generally not described or addressed in the literature.

In addition to multiple definitions of EMR, there areiltiple terms and acronyms (EHR, CPR,
etc.) used to describe similar EMR technologies. In 200&i|é8rand Terasawa cited 13 different
terms used to refer to the functions frequently associatidawiEHR> This variability not

only creates confusion in discourse, but can comglisgstematic efforts to study rates and
drivers of adoption. For instance, it becomes diffitmlestimate how many physicians currently
use EMRs if different terms are used to describe thecapiph and the functions it performs.
Surveys that probe through a simple query, such as “Dewyaantly use an EHR (or CPR or
EMR)?” may produce misleading results. EMR systems tieaige the ability to only view
laboratory results or to capture clinical notes aresttered equivalent to those systems that
include clinical data management capabilities such as desigport, order entry and e-
prescribing. The fundamental difference directly impattscal outcomes. In this example,
“view only” allows a physician to see the patient’s presgidealth record, but it does not
facilitate current health data management, such as@ddiadverse reaction to the patient’s
medical record. An international survey of EMR adapsoiggested that many countries had
adoption rates approaching 80 perc&nitlowever it is unclear in this case exaatlyatis being
adopted and whether the authors are comparing equivgtgats with equivalent
functionalities.

In attempting to define drivers of adoption, it will als® important to definevhatis being

adopted. In an effort to define whaltysicians are adopting and what impels or impedes them in
the process of adoption, it is reasonable to empfap@ional approach to crafting definitions.

In this section we describe some of the functionadl@®used to describe EMRSs, as developed
by leadership organizations of national influence, such aikie the Health Level 7 (HL7)

EHR Technical Committee, and the Gartner Group.

4.2.1 10M Functional Model

The I0OM constructed a functional model with the purposgestloping a common set of
requirements for capabilities of EMR systems. The I@¥d the following five criteria to

collectively identify eight core functions in any EHigsgem?*

Improve patient safety—prevent harm to patients

Support the delivery of effective patient care—evidenced-baseitime

Facilitate management of chronic conditions—yield beitécomes and mitigate costs
Improve efficiency—reduce unnecessary expenditures

Feasibility of implementation—promote willingness t@mptland utilize new
technologies

v v v v Vv
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These criteria in turn were used to define eight functioagabilities that an EHR should
include (see Exhibit 8).
Exhibit 8. IOM’s Eight Core EHR Functionalities®*®

Functionality Description

1. Health Information EHR systems with defined capabilities include features such as medication lists, allergy
and Data lists, patient demographics, clinical narratives, laboratory and other diagnostic test
results, and medical diagnoses.

2. Results Electronic results can significantly benefit providers in the management of all types of

Management results, including laboratory, radiology, and various other procedures. This capability
gives providers enhanced access to information that enables them to make quicker
treatment decisions.

3. Order Entry/ CPOEs can significantly improve operating processes in several ways such as
Management eliminating duplicative and ambiguous orders and in some instances automatically
generating orders. This results in time savings for both the patient and provider.

4. Decision Support Such systems may support medication prescription (dosing and drug selection),
diagnosis, and detection of adverse events. Increasingly, decision support systems are
being used in disease treatment and management, improving adherence to established
evidence-based guidelines.

5. Electronic The benefits of this functionality are particularly relevant to those patients that access
Communication the health care system in various settings, such as patients with chronic disease, who
and Connectivity require well-coordinated plans of care.

6. Patient Support Applications that enable patients to have greater participation in their own care are

important. Patient education has demonstrated significant effectiveness in improving
control of chronic illnesses.”*®

7. Administrative Electronic billing and coding is a function that is not only more timely but also reassures

Processes providers that coding levels are maximized and reduces the fear of fraud and abuse
associated with coding. Similarly, insurance verification can be processed at the point
of service, which not only reduces administrative burdens but also allows patients to
maximize their health care benefits.

8. Reporting and Without computerized functionalities, many clinical quality indicators, which are the
Population Health keystone for clinical quality improvement, must be derived from data extracted from
Management many sources (claims data, etc.), which is burdensome and time intensive. EHRs allow

a readily available and standardized process to capture clinical outcomes, which in turn
can result in improved clinical quality. Reporting capabilities are also enhanced, such
as disease surveillance and other mandated indicators.

4.2.2 HL7 EHR System Functional Model

The HL7 EHR System Functional Model was created, based thye definitions outlined in the
IOM report, with the intention of becoming the standarddescribing EHR system
functionalities in the vendor, provider, regulator, andgyotiommunities?’ The model,
endorsed by the HHS as a basis for community discuse@development of standards, is
composed of a functional outline and related functiondilpso The functional outline
comprises direct care, supportive functions, and indbion infrastructure. Direct care is defined
as functions that provide direct care to one or moregms. Supportive functions are those
functions that support management of health servicg@®aganizations. Information
infrastructure refers to critical functions of securityiyacy, interoperability, registry, and
vocabulary. This functional model is intended to sew@ compilation of all present and
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anticipated EHR system functions. The functional peefére used to tailor the functions to a
specific use. Exhibit 9 displays an overview of the fiomal outlines.

Exhibit 9. HL7 EHR System Functional Model Functional Outline20s

Direct Care Supportive Functions Information Infrastructure

¢ Care Management ¢ Clinical Support EHR Security

+  Clinical Decision ¢ Measurement, Analysis, | * EHR Information and Records Management
Support Research, and ¢ Unique ldentity, Registry, and Directory Services
*  Operations Reporting e Support for Health Informatics and Terminology
Management and e Administrative and Standards
Communication Financial +  Interoperability
¢« Management of Business Rules
*  Workflow

4.2.3 Functionalities Described by Brailer and Tera  sawa

Although the IOM and HL7 functional categories are usehfdy are still somewhat broad for

the purposes of comparing specific functional charatiegithat may drive and differentiate
physician motivations to adopt EHRs. Brailer and Tevasalso attempted to develop a
functionally-based common taxonof§/.They studied a spectrum of topologies, each of which
was aimed at describing the necessary core functioBsiBE (note: the authors used the term
computer based patient record — CPR). These topologreshased on reviews of existing
literature and were selected based on the specificityeaf definitions. Although there was
disagreement as to whether certain functionalitiegequisite components of a CPR, Brailer and
Terasawa noted that there was agreement in the falipgategories:

Recording information (data capture)

Accessing information (data access)

Order entry

Decision support (practitioner support)

Sharing of information and interoperability (communicatieatures)

v v v v Vv

The authors suggested that computer-based patient recordfiatities can be described using
the following three perspectives: product features, techfuoations, and business processes
(see Exhibit 10). They acknowledge that the “business peseperspective is complicated to
understand because of its behavioral orientation; howthay maintain it may be the most
beneficial in explaining motivators of HIT adoptidihese three “perspectives” are also relevant
to models of technology diffusion and adoption which wikkdigcuss in greater depth in another
section of this review. However, the extent to whiwd business intent of the product aligns
with the practice’s business intentions and problemslikally be a core factor in determining
adoption.
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Exhibit 10. Perspectives that Characterize CPR Components

Product Features Technical Functions Business Processes
Characterize a product Characterize a product based Characterize a product based on the BUSINESS
based on WHAT the on HOW the product functions INTENT, which is behaviorally influenced.
product does Consequently, this perspective may be highly
effective in studying HIT adoption and formulating
future direction/policy strategies.

4.2.4 Gartner Generational Model of EHR Functionali  ty

The Gartner Group, an international research and dorgg@irm dedicated to providing research
and analysis to the information technology industrg, ¢r@ated a generational model of EHR
functionality. Its model illustrates successively softased levels of EHR functional capability
mapped to product features (attributes), technical functioksbasiness processes, to a limited
extent (see Exhibit 11). These levels of functionality conceptualized as generational with
different rates of diffusion. The most basic funoi@re the most common functions used in
actual clinical practice. System architecture and tedgyoplatforms may be designed to
support multiple generations, with succeeding functibpnaltivated over time.

Moshman Associates Inc., Booz Allen Hamilton Page 36



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

Exhibit 11. Clinical HIT Stages of Functionality (Gartner)

Fifth Generation:
The Mentor

]
]
|
A :
! » Evidence-based medicine
: » Interface to monitoring devices
]
]
Ml Fourth Generation:
il The Partner
|
: » Context awareness
' » Clinical protocols
' » Knowledge management
! » Formal workflow
EHR .
Functionality Third Generation:
The Helper
]
» Decision;support
|
Second Generation:
The Documenter
1
» Clinical documentatior]
» Order entry (CPOE & &-Rx)
]
|
First Generation: |
The Collector '
|
]
» Clinical data repository !
» View only—digital content, PACs
1
; >
1993 1998 2003 2008 2012+

Hieb has attached estimates of safety benefit to @admer-defined generation of capability,
suggesting that generations 1 through 5 have the capac#égiuoe preventable medical errors
by 15 percent, 45 percent, 70 percent, 90 percent, and 100 pegspattively**° However, it is
estimated that currently available products (as of 2005ptlexceed third-generation
capabilities, and therefore estimates of benefit egleto more advanced capabilities (and to
some extent current capabilities) are speculative otjh these benefits are speculative, the
rapid evolution of EMR technology may cause some terdedoption decisions for two reasons:
concern about obsolescence of current products and athatigreater ROl may be achievable
through EMR technologies available in the near future.

4.2.5 The Certification Commission of Healthcare In  formation Technology (CCHIT)

The CCHIT is a voluntary private-sector initiativecrtify HIT products. CCHIT supports and
collaborates with HHS, ONC and AHIC, evolving as neagst address the dynamic HIT
industry. It is comprised of three national HIT leadgystgsociations: HIMSS, the American
Health Information Management Association (AHIMA)dathe National Alliance for Health
Information Technology (Alliance). In November 2005, tharnission published more than 40
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functional capabilities for ambulatory EHRs and as#ed criteria for comment (see Appendix
A: Category of Functionality). Public comment was ofrem March 3 to 31, 2006
Categories of functionality include identification andim@nance of patient demographics,
medication, and diagnosis. Also incorporated is thityabo capture external clinical documents
and the ordering of medications and tests. There ayenalskflow directives such as task
assignment, inter-provider communication, scheduling, gourrgeneration.

CCHIT focused its first efforts on ambulatory EHR produot the office-based physician and
provider where most Americans receive their care. Faliguambulatory products, CCHIT will
focus on inpatient and network criteria and inspection psese$-or each domain, it publishes a
handbook that provides guidance on product eligibilityjrigstutcomes, appeals and
complaints and marketing guidelines

On July 18, 2006, CCHIT announced certification of 18 vendodstwo provisional
certifications. As part of its active outreach, CClgf€sents its certification message to
physicians, physician groups, payers and purchasers to commuhiedtenefits of selecting a
CCHIT Certified product.

As evidenced by CCHIT’s July 18 announcement, vendors wilD@eIT's certification as a
trump card with physician adoption and implementatiorthAtindustry level, certification may
be the only message that gets to physicians. To date, Ci@sI€ertified 20 products, though it
should be noted that CCHIT does not evaluate usability.

While the literature from IOM, HL7, Gartner and CCHlIifens different perspectives, they each
have a defining role in the adoption of EMRs. IOM esshlgls core delivery-related
functionalities, HL7 establishes the standards, Garsmmmends how EHRs should work
together and CCHIT certifies vendors that meet polid/standards into a usable format.

4.2.6 EMR Functionality in Cost-Benefit and Survey Literature

In the cost-benefit literature, Wang has categorizezktlevels of EMR functionality, described
in Exhibit 12. Wang’s basic level corresponds to a Gattaeel 1; his descriptions of
intermediate and advanced levels share elements of Ghewviels 2 and 32

Exhibit 12. Wang’s Three Levels of EMR Functionality2'3

Basic EMR Intermediate EMR Advanced EMR
Online chart with: Basic plus: Intermediate plus:
¢ Clinical note ¢ Electronic prescribing ¢ Lab order entry with testing guidance
documentation ¢ Adverse drug prevention capability * Radiology order entry with test guidance
* Resultsviewing |+  Alternative drug suggestion *  Electronic charge capture

Whereas Wang and Gartner have proposed theoretical wttssiGans’ survey describes what
functionalities physicians have adopted and correlates thgmactice size.
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Exhibit 13. EHR Capabilities as a Function of Number of Physicians in a Practice (Gans)2!4

Percent adoption by practice size

EHR Feature/Capability <5 6-10 11-20 214+
Patient demographics 99 99 99 100
Visit/encounter notes 98 96 99 98
Patient medications 96 97 98 98
Past medical history 95 95 99 95
Problem lists 94 93 94 96
Laboratory results 89 87 94 97
Radiology/imaging results 75 72 87 89
Tracking immunizations 80 72 64 75
Drug interaction warnings 79 75 81 84
Drug reference information 76 80 78 79
Drug formularies 62 64 67 68
Clinical guidelines and protocols 64 62 71 64

Capabilities such as clinical notes, history, medicdigis, and problem lists appear to be most
commonly adopted by all physician practices. Results nagdrnctions for labs and imaging
are adopted at a higher rate in larger physician practizeig interaction warnings and drug
reference information rank lower in terms of adoptiod are somewhat unevenly related to
physician practice size. Drug formularies ranked neabot®m, though this may change with
the impact of the Medicare Modernization Act andittteeased need to manage drug
formularies. However, direct electronic connectivityat pharmacy is not described or

emphasized in this survey.

The physician survey conducted by the American AcademwwiliF Physicians (AAFP)
presents similar results of physician adoption rates Eschibit 14), with clinical guidelines
ranking near the bottom and clinical documentation, proligts, and medication lists ranking
nearer the top:> E-prescribing is ranked highly; however, e-prescribing i<heatrly defined in
this case. It may range from a computer-generated pregaripat is handed to a patient, to a
computer-generated order that is faxed to a pharmacy,deemnonic connection that delivers
the order directly to the pharmacist’s computer. It isreged that less than 2 percent of

ambulatory systems have a direct connection to plaesa

Exhibit 14. Physician Adoption Rates of EMR Functions — AAFP, 2005 EHR Survey

Benefits

0%—17%

18%—-34%

34%—68% 68%—-85%

Clinical Decision Support

Support Research

Manage Protocols

Manage External Documentation

+l+ |+ ]+ ]|+

External Communication

Health Maintenance
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Benefits 0%—-17% 18%—34% 34%—68% 68%—85%
ADE and Allergy Information +

Summary Record +
Intra-Office Communication +

Problem Lists

E-Prescribing

Data Retrieval

Clinical Documentation

+ |+ |+ |+ ]|+

Medication Lists

Quick Access to Clinical Data +

Legend: + Positive correlation, with no stat. significance

Although the functions that define an EMR are not caodijfteere is a core group of functions
that, in various permutations, are often associatedamtBMR?16:217:218.219.22 hage frequently
include the capacity to: capture and display clinicaésodisplay laboratory results, display
diagnostic imaging results or reports, order drugs or dstgntests, and generate reports.
Within these categories of functions there are widelyiagrlevels of sophistication. One
important way in which sophistication varies is theeakto which decision support is used to
aid the provider in a number of ways, but especially inroxgenedication and diagnostic tests
and providing relevant treatment guidelines. Furthermordete¢ of decision support may
require different system architecture (i.e., singéfpkm) or controlled terminology to generate
rules and alerts.

Different functionality has significant implicatiofsr system performance. For instance,
Nebeker reported that despite being completely computieaizé having a CPOE, a VA hospital
experienced a significant number of adverse eventugedhe system was lacking certain
decisizggl support capabilitiés* Wang has correlated different levels of function wdiffierent
ROls:

In addition to functionality, usability also has imglions for performance and accrual of costs
and benefits. Usability is not only relevant to physi@aoeptance of a system but to patient
safety and quality of care. Physicians need to enteredndve information quickly to maximize
efficiency and facilitate prompt, accurate treatmentsvéier, Ash notes that some systems are
not designed for the interrupted workflow, due to multki@g or unexpected calls or events that
characterize physician work patteffs.

Rose conducted two qualitative workflow studies to undedstamv usability could be
improved®?* He found that one of the greatest challenges was liadptie need for timely and
relevant information with the limited amount of spacetle screen. Screen design and contrast
were not always used effectively, and users often gghonportant items such as alerts. In
addition, physicians often did not use the provided templsesuse they were not suitable for
the patient being cared for at the time. Though theskest were small and only examined one
EMR product, they suggest the importance of usability farcal applications.
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4.2.7 Interoperability

The quantifiable benefits of interoperability, especifiliyn the perspective of the physician,
remain speculative, and the literature offers littlgght into the influence of interoperability on
physician adoption patterns. However, interoperabilityasgnts a unique capability that
deserves special comment. It refers to the capacityatie ®lectronic information among
different individuals who may be using different informattechnology tools, in this case
different EMRs. It is unique in the discussion of fumeality because it includes not just the
functionality of a given product but the electronic dafizes of the broader community. Ease of
interoperability is related to a variety of factors luling the level of standardization of terms,
vocabularies, and messaging standards, as well asctin@dal characteristics of EMRs and the
“middleware” that may connect them. True interoperghikquires a collaborative social and
cultural environment.

Spearheading the largest private-sector interoperalidst és the EHR Vendor Association
(EHRVA.org), an organization demanding collective involvatrfeom its members. Its
interoperability roadmaghtp://www.ehrva.org/docs/roadmap_v2)pdobilizes healthcare
organizations to deliver on the IOM, HL7, and CCHIT vision.

The CCHIT initiative has addressed interoperability as gisthe EHR criterig® The categories
included are: laboratory and imaging, medications, immubizsit clinical documentation,
secondary uses of clinical data, and administrativefinadcial data. The proposed categories
address not only individual primary care needs but also papulsealth efforts with
connections for public health disease reporting, immuinzaegistries, and quality
improvement reporting.

In support of HHS and AHIC goals for interoperabilitye tHealth Information Technology
Standards Panel (HITSP) serves “as a cooperative paErindretween the public and private
sectors for the purpose of achieving a widely accepted and gsebf standards specifically to
enable and support widespread interoperability among heatbo#iware applications, as they
will interact in a local, regional and national hikattformation network for the United
States.??° Funded by HHS and ONC, the HITSP was convened by theiganeNational
Standards Institute (ANSI) and a number of partnerjdimogy HIMSS, the Advanced
Technology Institute (ATI) and Booz Allen Hamilton. AEll known as the Community, was
chartered by the Secretary of HHS in 2005 to provide inpditecommendations to HHS on
making health information and records digital and interdgeravith consideration for privacy
and szezgurity. The Community is charged with achieving theaés in a “smooth, market-led
way.”

In projecting the future benefits of EMRS, the mosusitbenefits are reserved for the imagined
state in which providers, hospitals, pharmacies, lalisptrer key links in the health care chain
are all interconnected with interoperable systemsddatshare health care information in an
almost frictionless environmefi®“?°Walker has estimated that in such a future state ehe n
economic benefit would be approximately $377 billion overfilsé 10 years and $77 billion a
year after that>® Others, such as BakeY, have taken a more restrained view in regard to net
economic benef>#%332* |rrespective of the size of benefits, the accruahoperability
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benefits is relevant for EMR adoption. Benefits froeroperability can serve as motivators for
physician adoption provided physicians reap such benefits.

Understanding the spectrum of EMR functionality and ugglsl important for a variety of
reasons. First, it underscores the complexity of tlegsaan that office physicians must face. As
described earlier, this complexity presents time- andreteted challenges in the selection
process and is a barrier to adoption. Second, in dangl@m economic framework of physician
adoption of EMR, we have proposed to describe the adogptiprogressively more
sophisticated functionalities rather than to model EMBp#ion in a dichotomous yes/no
fashion. This will require organizing functionality in egbries of sophistication. Though a
uniform approach does not exist, the literature provides gmidance in this regard.

4.3 EMRs, CPOE, and Health Care Quality Improvement

The Institute of Medicine (IOM) has articulated simaiof quality: safety, effectiveness,
efficiency, patient-centeredness, timeliness, and etlityle will provide an overview of the
literature that assesses the role played by HIT, esdpeEIMRs and CPOE, in promoting the
first three of these aims: safety, effectivenesd, efficiency.

The alarming prevalence of medical errors has beebwttd largely to the failure of systems,
particularly paper-based information systems, and HITokas widely proposed as a means to
reduce medical errofé®*"#®urther, it is widely asserted that HIT can improve dgbality of

Care.239’240'241

In 1991, Brennan and Leape published the Harvard Medical ¢a&tidy-** which examined
approximately 30,000 records from 1984 in 51 New York hospitals. foheyl that
approximately 3.7 percent of hospitalizations had advermsetgvof which 14 percent were fatal
and 58 percent were preventable. These data were extegpatat later presented in the IOM’s
report, “To Err is Human,” which estimated that medeabrs result in 44,000 to 98,000 deaths
per yea’*® Since then, a number of studies have estimated therencarof adverse drug events
in alternative patient-care settings and populationsexamination of the literature on incidence

and prevalence of errors in the ambulatory care envieonrields these key finding&*
245,246,247

» ADEs in ambulatory care appear to be fairly commongef@mple with rates of 5.5 per
100 patients**®

» Approximately one quarter to one third of ADEs in an antomecare environment may
be preventable using such tools as computerized prescribing.

» The preponderance of errors leading to adverse patientoescare related to
prescribing, monitoring, and dispensing.

We first review the literature on the links between EERd patient safety, followed by an
examination of the evidence related to effectivenedséficiency. A review of the literature in
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Chapter 4.3 is essential to understanding the cost-béteziture discussed in Chapter 4.4. A
number of the studies related to the role of EMRs inavipg safety and quality form the basis
for the cost-benefit estimates associated with EM&p#on. In addition, this literature provides
evidence on the types of benefits accrued and that havesbewn to affect EMR adoption.
Physician surveys suggest that quality enhancement is antampmotivator of physician
adoption?**?°°2>Examination of this literature is therefore relevantte development of the
economic framework.

4.3.1 The Role of EMRs and CPOE in Patient Safety

In this section we review the evidence that links ugeMIRs to improvements in patient safety.
The studies discussed are primarily focused on the inpat@ironment, so their relevance to
the ambulatory environment often requires extrapolatimaddition, many of the studies were
done at premier institutions that are thought leadeirdfonmatics, which may limit the
generalizability of the findings. Examples of these iostins include: Harvard-Partners System,

the University of Indiana—Regenstrief System, andrntermountain Health Care
Systemz.52’253'254255'256

Although experiences in the ambulatory setting may diften the inpatient environment,
exposure to this literature may influence physicians’ expeasof EMR benefits even in small
practice settings. This literature also sheds lightherrelationship between levels of EMR
functionality and its potential to reduce errors. Thiatiehship is relevant to our economic
framework, where choices of alternative functionditvels have been associated with
alternative benefit streams.

Bates and colleagues evaluated the impact of CPOE innpneyenedical errors in three
medical units over 4 yeaf3’ After measuring the baseline rate of errors, the urétewstudied

for 7 to 10 weeks over each of the successive yearh.a&lith year the sophistication of the
system was enhanced. Though early functionality and qaneléng error reduction were more
modest, by the end of the study period the error rat86gllercent, from 142/1,000 patient-days
to 27/1,000 patient-days. The extent to which safety is ivggr@ppears to correlate with the
functionality of the system.

Evans and colleagues from LDS Hospital in Salt Lakg @atveloped a computerized decision
support tool to assist clinicians in ordering and using afetive medications such as
antibiotics?®® They studied the impact of this medication ordering twblch presents
epidemiologic information and prescribing recommendatiomswarnings, on the care of 545
patients in an adult ICU. They compared outcomes tpit&entervention control group, and
found that compared to the control group the tool effettireduced excess drug dosages (87
versus 405), antibiotic susceptibility mismatches (12 ve2663% and drugs orders to which
patients were allergic (35 versus 146). As a resultptimeber of adverse events declined from
2810 4.

Mullett and colleagues modified the anti-infective diecisupport tool described by Evans and
assessed it in a pediatric IG8Y.They described a 59 percent decline in pharmacist imgons
for errors related to drug dosing. The study also regahzt physicians thought the system
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improved their anti-infective choices. In other studi&ated to pediatric admissions, CPOE
systems showed potential to reduce errors and ADESs. &atteolleagues conducted a pre/post-
CPOE implementation study of 541 patients admitted to ap@diCU2%° They found that
prescribing errors declined from 30 to 0.2 per 100 orders (99 pesskndtion) and potential
ADEs declined from 2.2 to 1.3 per 100 (41 percent reduction)lg®iyn Fortescue and

colleagues assessed pediatric inpatient medicatiorsetrdwo academic institutions and
estimated that: 60 percent of these errors could haveppeeented by a basic CPOE; 76 percent
could have been prevented by a more advanced CPOE witiodestipport; and 19 percent
could have been prevented by an electronic medicatiomisiration record (e-MAR3®*

Despite accumulating evidence that CPOE can reduces eénrtive inpatient environment, a
growing number of recent studies show ambiguous or negatpect of CPOE with lower
levels of functionality or usability. Gandhi analyzedoerates at two clinics that hand-wrote
prescriptions and two that had basic computerized presgridimd found no significant
difference in errors between the two types of sitéble speculated that more advanced
capabilities, including dose and frequency checking, could weexented 95 percent of the
ADEs.

Using surveys, focus groups, and interviews at an acadeediicahcenter, Koppel (from the
University of Pennsylvania) and colleagues identified 22 caegof error they attributed to a
CPOE?® They grouped these errors into two categories: 1) erroesgied by fragmentation of
data because of a failure to appropriately integratenmdtion systems; and 2) human-interface
flaws in which machine rules failed to correspond to woganization or behavior. Seventy-five
percent of house staff reported observing a CPOE-redatedat least weekly.

Nebeker and colleagues examined errors and ADEs in aavistAdministration hospital with
CPOE?** They identified 483 significant adverse events, or 52 ADE4p@ admissions. Of
these, 9 percent resulted in serious harm. Despit€RIQE, medication errors contributed to 27
percent of these ADEs, with a majority being modeeaters (91 percent) caused by adverse
drug reactions. The errors occurred at the following stafjeghe process: ordering (61 percent),
monitoring (25 percent), administration (13 percent), and dispg($ percent). The authors
observed that the CPOE system lacked decision suppattugrselection, dosing, and
monitoring, and correlated the errors and adverse eie@ths gap in functionality.

A study published by Han and colleagues from the UniversiBittdburgh Department of
Critical Care described an increase in mortality aftelementing CPOE in a pediatric ICEF.
Retrospective analysis of mortality 13 months pre-impletation and 5 months post-
implementation showed that mortality increased sigmfigarom 2.8 percent to 6.57 percent.
Some have argued that the commercial system implementieid case was not appropriate for
the ICU environmerft®® In addition to inadequate functionality, poor usabilingLifficient
training, and inadequate re-engineering of work processealso compromise performance so
that maximum benefit is not achieved.
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Interestingly, Upperman and colleagues, also from thedusity of Pittsburgh, previously
reported that the same CPOE system when implemengedadn-ICU setting produced a
reduction in transcription errors and harmful ADES.

An analysis by Sittig suggests that failure of the CP@esn to reduce ADEs or mortality is

not attributable solely to the system’s functionadfyExamination of workflow, training of

staff, and connectivity analysis are all necessargticcessful CPOE implementation. Han has
also suggested that failure to address such factors majbatato an increased rate of errors or
mortality.2®® As noted above Upperman, found that the CPOE at theetsitly of Pittsburgh
reduced errors in hospital wards outside the f\This underscores the notion that usability
may vary significantly with changes in the clinicave@onment.

4.3.2 The Role of EMRs in Improving Effectiveness

In this section we examine the evidence for HIT, and &palty EMR embedded reminders
(e.g. decision support) and evidence-based guidelines, to impifeetiveness of care through
physician use of evidence-based practice. Evidence-baskdimeeis an approach to improve
both the effectiveness and the efficiency of cahes ©§ accomplished by promoting care shown
to be effective and by limiting wasteful care that ssleffective or perhaps even harmful. The
literature suggests that much of the health care providest todat evidence-baséd:?'2

Evidence from Safran, Christakis, Evans, and others stgghed, especially in the domain of
medication administration, HIT can promote more appabd@rand more cost-effective
care?’*2"2™n the early 1990s, Safran evaluated the impact of enmpétlV treatment
guidelines in a computerized patient record in an 18-mamithomized controlled study® The
physicians assigned to receive the guidelines (i.e.nteevention group) showed significantly
higher rates of compliance with recommended guidelim@s the control group, the physicians
who did not receive the guidelines—85 percent versus 64 permnmever, no differences in
ER visits, hospitalizations, or mortality were noted.

In a study focused on the provision of electronic guidamgediatric providers, Margolis
showed increased compliance with protocols for otitisisnadd pharyngitié’’ However the
physicians found the required documentation to be onerousfused to use the system after 5
weeks. In a randomized study, Christakis and colleaguegprbone group of pediatric
providers with real-time electronic advice regarding atelmed course of antibiotic therapy for
otitis media, resulting in a 34 percent increase inqoitleiag the recommended therapy when
compared with the providers without the electronic adt/ite.

The VA is an institutional early adopter of EHRS, asdsystem supports clinical reminders and
suggestions for a broad range of clinical services, inuduscreening and prevention. For a
number of these interventions, the VA has signifigahigher rates of compliance with
recommended guidelines when compared to Medicare populafioksch and colleagues
evaluated VA quality of care by comparing 12 Veterans Hefdministration (VHA) health
systems with care in 12 communities using a comprehegsadity of care measuf&® The VA
scored higher for overall quality, chronic disease cand,preventive care, but not for acute
care. As noted by Asch, the VA, which has a robust BtéRprovides a broad spectrum of
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clinical reminders, consistently demonstrates highlsesecompliance with clinical guidelines
relevant to prevention and screening.

A series of articles from Regenstrief describe a megative experience with providing
electronically mediated guidelines to improve care. Tyeam colleagues provided primary-
care physicians and pharmacists with electronic evidbased cardiac care suggestions over a
period of 1 year and 3,419 primary-care viéitsThe investigators reported their findings in
2003 and found no impact on quality of life, medication caamgk, utilization, or costs. Other
studies that have examined evidence-based treatment suggéstiasthma, hypertension,
diabetes, and coronary heart disease found no improwearemarginally improved compliance,
among physician&?283284

In a series of articles, Schriger and colleagues fr@hAJdescribed the effectiveness of
evidence-based guidelines embedded in an EHR identified Bsargency Department Expert
Charting Systeri®?*®They examined the effectiveness for three clinicahades: exposure of
health care workers to body fluids; the care of back; @aid the care of infants with fever. The
investigators found that although documentation improved thrale scenarios, it only

improved the appropriateness of testing and treatmehe ioare of exposed health care workers.
It had the least impact on the care of febrile infants

4.3.3 Role of EMRs on Efficiency and Cost

Efficiency is another dimension of quality described tyItBM 22’ This may be achieved by
limiting unnecessary care or providing appropriate caremoige cost-effective manner.
Enhanced efficiency may be achieved through a varietyegchamisms, including error
reduction, provision of more cost-effective medicati@mg] care based on existing evidence.
Other potential mechanisms include reduction of redundsts &ad more effective use of
providers’ time. We will briefly touch on each of thdsdow. The discussion on efficiency is
relevant for two reasons. These studies form this lodshe benefits estimates discussed in
Chapter 4.4. In addition, this literature points to thgmitade of benefits that can potentially
accrue to a physician, which is highly relevant for EMRpaioo.

4.3.3.1 Potential Cost Savings and Associated Error  and Adverse Event Prevention

Error prevention has implications not only for patieafesy, but for cost efficiency. Errors that
result in adverse events may lead to further cambemutpatient environment, an adverse event
may lead to an office or ER visit and may ultimat@sgult in an expensive hospitalization.
Inpatient errors may prolong a hospital stay and requidtional expensive interventions.

Classen and colleagues affiliated with IntermountainitHéaystem in Utah conducted a case-
controlled study to estimate excess costs, lengthragf ahd mortality associated with inpatient
medical erroré®® There were 1,580 ADE cases and 20,197 controls. The afohmdsan ADE
rate of 2.43 per 100 admissions with mortality rates of 3:&epé and 1.05 percent for the cases
and controls respectively. Hospital length of stay avasean of 7.69 days for cases and only
4.46 days for the controls. The excess cost due to anwd3Eb2,262. In a retrospective cohort
study, Field and colleagues analyzed the costs associatednWADE in 1,200 older adults who
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had experienced an adverse event in the ambulatairygs&f The investigators used a matched,
randomly selected control group. After controlling foraaiety of factors including co-

morbidity, the number of medications, and recent hakpdtions, the authors found that adverse
events were associated with $1,300 of additional costnwieeanalysis was confined to
preventable adverse events, the additional cost was $I,880s comparable to the $2,262 in
excess costs associated with inpatient errors identifiedlassen above. Jha and colleagues
reviewed hospital admissions to determine which may haee related to outpatient ADES.

Of 3,238 admissions, the authors judged that 76 were relatgdADE (1.4 percent). They
calculated the cost of the 76 admissions to be $1.2 milioabout $15,800 per admission.

4.3.3.2 Redundant or Unnecessary Lab Tests

Redundant and unnecessary testing is a source of ineffjcand unnecessary patient burden. In
a study published in 1998, Bates and colleagues estimated@hmrBent of routine hospital
laboratory tests appeared redunddhtn a second study published in 1999, Bates and
colleagues provided physicians with an electronic remindegnvappropriate, that a test
appeared redundafi: The authors reported that 69 percent of tests werelgghin response to
these reminders. Of the 31 percent that were not canddlgmercent appeared to be appropriate
over-rides.

Tierney and colleagues published the results of three ptospeendomized controlled studies
in 1987, 1988, and 1990, in which the investigators explored whetheicmytesting behavior
could be favorably influenced by providing different kindelgfictronic information at the time
of ordering. In the first study, he and colleagues fromeRstrief provided physicians with
information regarding the number of previous tests aeil tasults®® They found that after
showing physicians previous tests conducted, the volumewtests decreased by 16.8 percent
and test-associated charges decreased by 13 percent.dodhd study, the “intervention”
physician group was provided with the pre-test probabilitypdsitive test>* In the third study,
the intervention group was provided with test cost #&t@harges for tests declined 9 percent
based on the second study and 13 percent based on the thirdstndpmparable declines in
test volumes.

4.3.3.3 Cost-Efficient Prescribing and Generic Swit  ching

Using appropriate generic drugs or substitution with a mose effective alternative may be a
significant source of savings. As described earlier, Esaa$/zed the impact of an anti-infective
management systeftf He examined the impact on the cost of anti-infectieelications by
comparing medication costs for patients who alwaysvedehe recommended treatment
(Group 1) to costs for patients who did not always reddigegecommended treatment (Group
2). He also compared these to medication costs penpatier to system implementation
(Group 3). Medication costs for Groups 1, 2, and 3 were $42%, and $340, respectively.
Length of stay and hospital costs for these groupsieliba similar pattern and were 10 days
and $26,000, 17 days and $45,000, and 13 days and $35,000, respectively.

Teich and colleagues found that a CPOE system thatigély prompted physicians to use a
more cost-effective histamine blocker increased the frequef drug orders from 15.6 percent
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to 81 percent of histamine blocker ord&fsMullett used network health plan data to assess the
impact of an e-prescribing system with decision suppottteevided clinicians with messages
guiding them toward lower cost therapf€$When compared to a control group, the study found
that the average savings was $465 per member per month (PidPhMw prescriptions and

$873 PMPM when all pharmacy claims were considered. éntestudy sponsored by Express
Scripts suggested that total annual savings in the 48 contigiabes could reach $20 billion if
generic substitution were standard practice.

4.3.3.4 Efficiencies Related to Provider Time Utili  zation

The literature regarding EMRs and provider efficiencyrigdy focused on the inpatient
environment. The conclusions vary significantly and atenodlifferent for physicians and
nurses. Poissant and colleagues recently performestatiite review of the impact of EHRs on
the efficiency of physician®° The authors identified 23 papers that were sufficiaiglyrous to
meet their inclusion criteria. They found that in hitels, the use of bedside terminals or central
station desktops reduced nurse documentation time by aboutc2hpdlowever, bedside
CPOE terminals increased physician documentation timédytd 8 percent. Physician use of
central station desktops for CPOE was significantlyamoefficient, increasing documentation
time 98 to 328 percent. It is not clear whether theséidrexicies were offset by other efficiency
gains related to easy access to data.

There is less written about the ambulatory environnteatygh multiple authors note that
efficiency and productivity often decline in the immedijatst-implementation period and may
persist for month&?*°23%Fgormal time-motion studies are limited and are alsorisistent in
their findings. For example, Overhage and colleagues fthaidan outpatient EMR initially
increased encounter time per patient by 2.12 minutes (from 388" In another study, it was
shown that the time spent on patient order entry asa@ from 2.1 percent to 9 percent of the
workday after the implementation of an inpatient CP&R time-motion study by Pizziferri

and colleagues measured physician perceptions against actkfidwathanges®® The study
suggested that the average time for clinical documentatas reduced by 0.5 minute with EMR
usage; however, only 29 percent of those completing theystelt that the EMR could improve
the documentation times. There are also a numberezi@tes and case studies that suggest that

EMRs can promote provider efficiency in the ambulatory
environment°’.°7’308'3°9’310'311’312'313’314'315’316

4.4  Return on Investment of EMR Adoption

ROl is central to economic models of technology diftfun. Physicians cite excessive cost in
relation to expected benefits as an obstacle to EdtiRt&N. Net benefits (benefits minus costs)
vary by system functionality as well as mode, sequemud pace of implementation and with
the timeline of measurement of the net benefits. &mits projection model, he reports a
strongly positive net benefit 5 years post-implementatibut if measured 2 years post-
implementation there is an anticipated net 34s.

We identified nine ROI studies of note in the peer-reviewerhture; these are listed in Exhibit
15. Only four focus exclusively on the ambulatory environmidillestad and colleagues include

Moshman Associates Inc., Booz Allen Hamilton Page 48



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

costs and benefits of an ambulatory EMR as part of tlagional estimates of widespread EMR
adoption3'® Khoury’s study is less relevant because it referdderdgechnology in the setting of
a very large practice, which is not the focus of our stiiwang projects EMR costs and
benefits based on a predictive motf8land only the Miller study is based on empirical
measurement, albeit retrospectivé.

Exhibit 15. EMR Cost-Benefit Studies

Interoperability ROI Inpatient/IDN ROI Ambulatory ROI
Walker, et al./CITL, 2005; Birkmeyer, et al., 2002; showed Wang, 2003; model predicted strong ROI
projected large ROI by positive ROI for CPOE for advanced ambulatory EMRs*?°
creating a national implemented in 200-bed and )
interoperable network of 1,000-bed hospital®* Johnston, et al./CITL, 2003; model
EMRs2 predicted strong ROI for advanced
Kian, et al., 1995; projected ambulatory CPOE>*’

positive ROl at MD Anderson

Cancer Center®* Miller, et al., 2005; retrospective

assessment of 14 ph%/sician practices
Schmitt & Wofford, 2002; projected | showed positive ROI*?®
strong ROI at Virginia Mason

Medical Center®2 Khoury, 1998; showed positive ROI of older

system for large Kaiser practice®*’

Hillestad, et al., 2005; projected positive net benefit of EMR adoption in inpatient and ambulatory settings®*"

A number of these studies rely on expert opinion and puslyigublished literature on the
guality and efficiency benefits associated with EMR adwopti-or instance, Birkmeyer and
colleagues relied heavily on expert opinion to estimastscassociated with hypothetical CPOE
implementations at a 200-bed and a 1,000-bed hodfitalang®? and Johnstoti® used

literature sources and expert opinion to estimate costbearefits of EMRs and CPOE,
respectively, in hypothetical ambulatory care practicésn lind colleagué¥' and Schmitt®

used similar approaches to estimate the ROI for largesidiems in two large integrated
delivery networks.

Another issue is that a relatively small group of auttangee dominated this
literature336:337,338,339,340.341,342.343.384th o ugh this group represents an outstanding cohort of
well-regarded investigators, many of these authors atmgvabout system costs and benefits at
a handful of premier academic institutions and techno#dlgi sophisticated organizations.
Results obtained in these highly sophisticated environmesiysnot be generalizable to the
broader community.

Despite these limitations, it is important to undeardtthe costs, benefits, and ROl on EMR
adoption, because, as discussed in Chapter 4.5, thasgaréant considerations for physician
adoption and are therefore relevant to the framework.

441 EMR Costs

EMR adoption is influenced by a variety of factors, udihg hardware costs, software costs, the
costs of implementation and training, and costs assocwith reduced productivity that occur
in the early stages of implementation. These castg@nerally captured in the literature, though
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the manner in which they are classified varies. Exiiprovides an overview of the costs cited

in the cost-benefit literature.

Exhibit 16. Cost Breakdown—Cost-Benefit and Survey Literature

AAFP Vendor
Wang, 2003%* | Miller, 2005 ** Survey **’ Gans, 2005%°®
Financial Cost
over 3-Year Period
Present Value (EHR Stand-Alone
of Financial Financial System, Average Financial Costs
Costs per Costs per Total Cost for per Physician
Physician FTE Provider Three-Physician Estimated by Survey
Costs* (6-Yr Cum)4 (2-Yr) Practice) (no timeframe noted)
Acquisition Costs * $42,900 $43,405 $49,837° $33,000
e Hardware $12,301 $12,749 $20,590
* Software $8,527 $15,794
*  Software training and installation $22,038 $3,020
*  Workflow redesign, training, and
: b $3,400
paper-electronic chart conversion
. _Productlvny !oss during $10.667 $7.473
implementation
e Other implementation costs $1,145 $1,998
e Technical/network system support $7,994 $3,151
Annual Costs * $8,412 $2,642 $18,000 ($1,500/mo.)
« Software maintenance and support $2,439
¢ Hardware replacement $3,187
« Internal IS/external IS contractors $2,047
e Other ongoing costs $739

1. Range of cost and benefit estimates depends on practice size and level of EMR technology used.

2. Acquisition costs are out-of-pocket costs incurred at the outset of purchasing an ACPOE or EMR system, including licenses
or subscription fees, interface development, knowledge base development and customization, implementation or
integration costs, and training fees.

3. Annual costs are the costs incurred to support a system, including ongoing license or ASP subscription fees, maintenance,
and infrastructure costs.

4. Present value of annual costs, assuming a 5% discount rate.

5. Please note: the total acquisition cost reported by the authors does not equal the sum of individual cost components in this
table

Despite the challenges in making cost comparisons adiffesent studies, the costs per
physician provider range between $33,000 and $50,000. The averageecgsigsician, cited
by Davies Award winners who provided these data, are appratin&89,000, which falls
within the range described in Exhibit 16. Although the Hilldsteodel does not provide per-
physician costs, they estimate national adoption @sk&7.2 billion, which includes one-time
purchase and maintenance cdéts.

There is a great deal of cost variability at the pcacievel. Some of this variability is due to the
negotiating ability of the physician purchasers. Those stitbng negotiating skills are able to
extract a significantly lower price from venddr8There is also evidence that cost varies by size
of practice. Gans notes that costs per physician tenel higher in smaller practices and lower
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in larger practiced>! and in Johnston’s model of CPOE adoption, describeathibi 17, cost
varied significantly with practice size (and level ofidtionality) > This is attributed to
economies of scale in which certain fixed costs areaspover a larger number of
physicians>*%>*As price varies significantly with negotiations, largeactices may have
increased negotiating power over small practices.

Cost varies with functionality, although detailed anedysf this variation are not available in the
literature. In prior interviews with vendors, we foundrthgenerally unwilling to unbundle
products and assign costs to specific levels of funétfoReluctance to offer cost data relates to
the pricing variability in an environment where negotiatikitissplay a significant role in
determining the product’s end cd3f.

Gans’ survey suggests that most physicians have adoptedelglagisic systemS? Exhibit 17
descrilé)S%s how CPOE system costs vary by both praditeesd functionality in Johnston’s
model:

Exhibit 17. CPOE System Cost Variations3?

Basic
Prescription Advanced
Basic and Intermediate Intermediate Prescription and
Prescription Diagnostic Prescription Prescription and Diagnostic
Orders Orders Orders Diagnostic Orders Orders
1 Provider
Total 5-yearcosts | $12400 |  $19570 | $30,200 ‘ $58,670 | $505.400
5 Providers
Total 5-yearcosts | $12400 |  $19,440 | $18,530 \ $35,640 | s122,000
10 Providers
Total 5-yearcosts | $12400 |  $19,420 | $17,070 \ $32,760 \ $74,020
25 Providers
Total 5-yearcosts | $12400 |  $19410 | $16,190 ‘ $31,040 ‘ $45,260
50 Providers
Total 5-yearcosts | $12400 |  $19,410 | $15,900 \ $30,480 \ $35,680

Adapted from Johnston, et al., 2003

The time associated with the selection process lesdiged as a significant barrier to
adoption®®* The cost-benefit literature does not explicitly acddanthe time and costs
associated with the selection process. For self-eraglpyysicians, this time can be represented
as an income loss because it represents hours thdtiad been devoted to patient care and
revenue generation.

Training costs are often underestimated, particularlyeretrlier literaturé®® and Gan®® notes
that implementation costs tended to be almost 25 penggmer than originally expected. This
adds uncertainty to the realization of net benefitd, incertainty of benefits is another
impediment to adoptiorf*
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4.4.2 Financial Benefits

Exhibit 18 summarizes the categories of benefits describéaellyMR cost-benefit studies
relevant to the ambulatory environment.

Exhibit 18. Benefit Breakdown—Cost-Benefit Literature

Wang, et al., 2003 **° Miller, et al., 2005 **°
Present Value of Financial Benefits per
Financial Benefits per FTE Provider for EMRs
Physician for EMRs per Year_(estimated
Benefit Category Benefit (6-year cumulative) after year 1)
Clinical Utilization Drug savings $55,384
Reduced radiology use $13,332
Reduced laboratory use $3,855
Patient Safety Reduction in ADEs $7,430
W orkflow Efficiency | Chart pull savings $12,988
Transcription savings $11,690 $5,334
Personnel savings (excl. $6,759
transcription savings)
Paper supply savings $1,051
Revenue Cycle Reduction in billing errors $12,207
Improved charge capture $12,368
Increased revenue from $2,664
increase visits
Increased coding levels $16,929

In the Wand®” and Johnstofi® models, reductions in ADE and redundant laboratory irests
addition to more cost-effective drug utilization playedrominent role in driving net benefits.
However, Miller did not cite these as benefits instigdy of 14 physician office§? Wang notes
that these benefits will only accrue to physicians whiegenue stream comes from capitated
payments. In such environments, physicians are responsitileeftotal cost of care they render
and reductions in that cost, whether from reduced lab ¢eshedical errors. Wang estimated
that physicians working in highly capitated environments usM&& with the most robust
functionality would realize a net savings of $86,400 per pltassiover 6 years.

The positive association with a capitated reimbursemevitonment is consistent with Gans’
finding that HMO-owned practices are more likely to adéllRs than physician-owned
practices’® In Wang's predictive model, physicians who worked exclugiirefee-for-service
environments experienced a net financial loss after EMfeimentatior?’* Hillestad uses a
projection model similar to Wang and estimates the natibenefits from implementation of an
ambulatory EMR to average $10.6 billidi.Sources of savings include transcription, chart
pulls, lab and radiology ordering, and drug usage. Avoidah&®B&s in the ambulatory care
setting is estimated to result in $3.5 billion savings per graverage.

In contrast, Millef”® noted a substantial net financial benefit without irnmgkbenefits that
might accrue from decreased ADEs, redundant tests, @ cogst-effective prescribing practices.
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In the practices studied by Miller, increased revenuézeshfrom more effective documentation
and coding, combined with decreased costs from reducedripgiastand other types of labor,
were sufficient to more than offset the cost of iempéntation. The average net benefit in these
14 practices was approximately $33,000 per FTE provider per ydkr'$/estimates were

based on retrospective measurements of actual implatiwes, whereas Wang’s estimates were
based on a predictive model.

Using a variety of different measures and metrics,esBawvies Award winners also quantified
benefits realized post-implementation; these are suimathin Exhibit 19. More-granular
categories of benefit are described in this table thandescribed by Wang or Miller, and these

more detailed descriptions may be useful as we build plamatory economic framework. In
general, the types of benefits tend to resemble thtesktwy Miller more than those cited by
Wang, because ADEs, reduction in redundant tests, andoostreffective drug utilization are
not mentioned as benefits by the Davies winners.

Exhibit 19. Davies Award Winner Documented Benefits

Southeast
Sports Med & North Fulton Texas
RiverPoint Pediatrics at Orthopedic Family Medical
Category Benefit Pediatrics ** | the Basin *® | Specialists *® | Medicine ¥’ | Associates *"®
Quality _Increas_,ed_ 50% to 95%
immunization rate
Decreased patient wait 1+ hr/visit to
time 36 min/visit
Decreased drug refill 24-48 hr to
time 15 min
Decreased telephone 24+ hr to 15
turnaround time min or less
Revenue Reduced claim denials 30% denials
Cycle to 0% denials $102,000
Increase in overall $1.400.000
collections ' '
Increased billable $56 avg.
charges /er;c;u;f/(;r to $150,000
/encounter
Increased collection 5206 t0 88%
rate
Decreased insurance 30-60 days to
turnaround time 15 days
Supply Cost zz;sc::ced supplies $380,000
Reduced chart costs $10,000/yr $22,000
Workforce Reduced time costs for
Efficiency handling phone calls $103,000
Reduced chart staff $120,000
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Southeast
Sports Med & North Fulton Texas
RiverPoaint Pediatrics at Orthopedic Family Medical
Category Benefit Pediatrics ** | the Basin *° | Specialists *® | Medicine ¥ | Associates *"®
Reduced chart 625 min/day
handling (searching, to 0 min/day
pulling, storing, and $16,800 in chart
. 20-30 »
managing) reduced handling,
pulls/day to O harti d in/d
ulls/day charting an 330 min/day
P chart pulls to 0 min/day
searching for
chart
Decreased charting 30-60 min/
time visit to 10-15
min/visit
Lab result handling 570 min/day
to 0 min/day
Referral letters 180 min/day
to 0 min/day
FTE (office support) $20,000-
$30,000/yr $25,000/yr
Transcription costs $500/month to
$0/month $10,000/yr $43,200/yr $340,000
Transcription 705 min/day
processing to 0 min/day
Increased patient 2,200 pt to $1,000-
volume 4,225 pt $1,400/yr
Capacity Increased number of 15-20 pt/day
Utilization patient visits/day to 28+ pt/day
Eliminated chart 1roomto 0 $5,000/yr
storage room rooms

As noted earlier, levels of cost and benefit, and heat&enefit, are likely to vary by
functionality, usability, and integration. More basystems are generally less costly; however,
they may yield less benefit. Both Wahtand Johnstofi® suggest that more robust functionality

yields more significant benefit in a manner that ipiiportionate to the increase in cost, so that

net benefit is significantly increased. In Wang’s anldhdton’s models, a substantial source of
benefit was attributable to reductions of ADE and inadageneric switching, and functionality
that included robust e-prescribing and decision support s&twas essential to realizing that

benefit. And in both models, more basic systems tedurh a net loss.

Exhibit 20. EMR Net Return per Provider by Level of Function - Wang 3!

Basic EMR

Intermediate EMR

Advanced EMR

Online chart with:

*  Clinical note
documentation

* Results viewing

Basic plus:

»  Electronic prescribing
» Adverse drug prevention capability
« Alternative drug suggestion

Intermediate plus:
e Lab order entry with testing guidance

* Radiology order entry with test guidance
»  Electronic charge capture

($18,200) Net Cost

$44,600 Net Benefit

$86,400 Net Benefit
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Exhibit 21. CPOE Net Return per Provider (Johnston)32

Basic
Prescription
Basic and Intermediate Intermediate Advanced
Prescription Diagnostic Prescription Prescription and Prescription and
Orders Orders Orders Diagnostic Orders Diagnostic Orders
1 Provider
vear5 | ($1436) | (36912 | $31,350 ‘ $24,450 ‘ ($365,700)
5 Providers
vear5 | (s1.436) |  (6.784) | $43,020 \ $47,470 \ $17,870
10 Providers
vear5 | ($1.436) |  (6,768) | $44,480 \ $50,350 \ $65,820
25 Providers
vear5 | ($1436) |  ($6,759) | $45,360 ‘ $52,080 ‘ $94,590
50 Providers
vear5 | ($1436) |  (6,756) | $45,650 \ $52,660 \ $104,200

Adapted from Johnston, et al., 2003

However, it is not clear that the increased net beas$ociated by Wang and Johnston with
advanced functionality is well substantiated or widelgegalizable. Practices such as those cited
by Miller®®® and the Davies Award winners reported no financial benesfiated to reduction in
ADE or better drug utilization. In these practicesg, #ldded cost associated with robust e-
prescribing and decision support may not yield the dispropaitidy larger net benefit predicted
by Wang and Johnston. Thus, although cost may be avertaégadtied functionality, the
savings may accrue largely to payors because of feetfacaseeimbursement.

4.5 Practice and Physician Characteristics that Inf ~ luence EMR Adoption

There is a well-documented evidence on various physic@piattice characteristics that
correlate with EMR adoptioff*38°38638738%y/e reviewed a broad range of surveys and
identified a small number of recent methodologicatiyrgl articles that were highly relevant to
physician office EMR adoption and implementation. Thase

1) “Information Technologies: When Will They Make It into PhysiciariatB Bags?”
by Audet, et al., 20G%°

Audet conducted a 3-month mail survey of U.S. physiciandvadan direct patient care
to investigate their current use of, future plans for, andepexd barriers to the adoption
of HIT (including electronic medical records [EMR], CPQiitnical decision support
systems [CDSS], and e-mail). The survey was sentaadom sample of 3,598 U.S.
physicians from an AMA list of members and nonmembers.résgonse rate was 52.8
percent. Specialists likely to be involved in care oalyshort periods (e.g., radiologists,
dermatologists) were excluded. Audet examined variablesagiphysician
demographics, practice size, mode of compensation, usgiofis IT tools, and barriers
to adoption.
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2) “Which Physicians and Practices Are Using Electronic Medical Rés®rby Burt
and Sisk, 2008°

Burt and Sisk analyzed 3 years of data (2001, 2002, and 2003)neoNational
Ambulatory Medical Care Survey (NAMCS), which included entdran 3,000 office-
based patient care physicians (response rate 56 perdamtNAMCS is an annual
survey conducted by the National Center for Health Siadi (NCHS) that uses a
probability sample of physicians categorized as being priedomy associated with
office-based patient care. This study examined the oaktip between the use of EMR
technology and physician and practice characteristics.

3) “Medical Groups’ Adoption of Electronic Health Records and Informatione®ys,”
by Gans, et al., 206%

Gans conducted a national survey of medical group practicesee or more physicians
and conducted a series of interviews and practice sits tasassess physician adoption
of HIT and EHRs. The sample of group practices was dfeavn the Medical Group
Management Association’s national database of 34,490 alepmups that was
assembled by the authors for a previous project. It includedipes of three of more
physicians. The authors conducted the survey during JanuaReangary 2005
(response rate 21.1 percent). In addition to examininghieician adoption rate of
EHRs, the authors asked the physicians to: 1) identify wHi¢R functionalities they
used; 2) rate the benefits of the EHR to their pracBieate the barriers to EHR
adoption, particularly with regard to implementatiomgi &) indicate which government
or private-sector actions could ease their decisiokirggrocess in adopting EHRSs.

In addition to these studies, other useful surveys inc¢hmge conducted by the American
Academy of Family Physicians and the Center for Hdaliormation Technologi® and the
Medical Records Institut&® Another heavily cited source is the AMA Physician Maplate
Report®¥

Because practice size figures prominently in a numbeudfes, we first review the data that
describe the distribution of practices by size. We themine the role of the following practice
attributes in promoting EMR adoption: practice size, aaime structure, mode of
compensation, specialty, and location; and finally the oblthe physician attributes of gender,
age, and specialty.

45.1 Practice Characteristics

4.5.1.1 Distribution of Physicians and Physician Pr  actice Size Among Practicing
Physicians

After excluding federally employed physicians and physic@meently in residency training
programs, the AMA Physician Marketplace Report divides pleyss who provide patient care
into three large practice categories and provides essrf@mtéhe number of physicians in each
category: 1) self-employed physicians (366,403; 65.5 percent); 8icmrns who are employees
of physician-owned groups (46,877; 8.4 percent); and 3) physiciamangremployed by non-

Moshman Associates Inc., Booz Allen Hamilton Page 56



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

federal institutions such as hospitals, medical schatdte governments, and HMOs (146,113;
26.1 percent§?® Within the third group, there are approximately 10,000 physisidnaswork in
HMOs.

The AMA report sorts self-employed physicians by practize (see Exhibit 22).
Approximately 135,569 (37 percent) are solo practitioners. Appiriy 95,265 (26 percent)
work in practices of two to four physicians, and 54,960 (15 pereerk in practices of five to
nine physicians. Approximately 17 percent work in practicel)ab 49 physicians, and only
about 5.5 percent work in practices of more than 50 playsicaccording to this report.

Exhibit 22. AMA Physician Marketplace Report: Patient Care Physician Practice Categories%

Physician-Owned Practices: Non-Federal Institutions:
Self-Employed Physicians Employee Physicians Employee Physicians
Total 366,403 (65.5%) Total 46,877 (8.4%) Total 146,113 (26.1%)
No. of No. of Institution
Physicians Percent Physicians Percent Type Percent
1 37.3 1 0.8 Hospital 29.4
2-4 25.8 2-4 31.6 Med School/ 28.4
5-9 15.1 5-9 25.7 University
10-49 16.5 10-49 20.9 State/Local 9.2
50-100 25 50-100 7.4 Government
100+ 2.9 100+ 13.5 HMO 6.9
Ambulatory 25
Sites
Other 23.7

Adapted from Kane, 2004.

According to the AMA report, smaller physician praeqone to nine physicians) include
286,345 physicians and account for 78 percent of all self-emlplysicians. If physicians
employed by physician-owned groups are included in addbicelf-employed physicians,
approximately 313,595 physicians or 76 percent of self-emplaoyg@d@ntracted physicians
work in practices of one to nine physicians.

Based on their sample, Burt and Sisk estimated that appaitedy 88 percent of physicians
practice in groups of nine or le¥¥,and Casalino and colleagues estimated that approximately
82 percent of physicians practice in groups of nine or#&hough there is likely some
variability related to sampling methodology and timings itdasonable to state that, after
excluding government employees, approximately 75 to 80 pestehtysicians work in

practices of one to nine physicians.

4.5.1.2 Practice Size and Proclivity to Adopt EMRs

Three relatively recent large surveys have estimatedadtie of EMR adoption by physicians and
suggest that between 15 percent and 18 percent of physicidicgsd@ve adopted an EMR (see
Exhibit 23)3°°4°°Burt and Sisk found that when compared to solo practicastices with 10 to
19 physicians were more than twice as likely to use EfRs.

Moshman Associates Inc., Booz Allen Hamilton Page 57



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

Exhibit 23. Adoption of EMR and Practice Size

Burt and Sisk ** Audet, et al. *** Gans, et al. ***

No. of No. of No. of
Physicians Percent Physicians Percent Physicians Percent
1 13.0 1 13.0 1-5 10.4
2-4 16.2 2-9 23.0 6-10 13.6
5-9 19.9 10-49 35.0 11-20 13.9
10-19 28.7 50+ 57.0 21+ 11.0
20+ 38.9

The survey literature has identified factors that malaen the correlation between size and
adoption. Gan$>® Casalind’”® Wang?®” and others have observed that EMR implementation
cost per physician may be lower in larger practicebe®tare economies of scale that are
achievable in larger implementations. Implementatiomscasd financial barriers appear to be
more significant for smaller practicé®.The Medical Records Institute survey suggests that
access to capital and credit may be more of an fssigmaller practice®® Gans suggests that
lack of capital and productivity loss are of particulanagrn to small practices, which may have
higher EMR-related costs per FTE than larger practiEhere are also time costs associated
with selecting an EMR. Gans’ survey suggests that snatketices view vendor selection as a
significant burden.

4.5.1.3 Practice Ownership and Means of Compensatio n

Practice ownership has been examined by Burt and Sisk, whiedligivnership into three
categories: HMO, physician ownership, and “other,” wiuchresponds to hospital or delivery
network—owned practice$:* Adoption was highly correlated with the ownership ofgthectice,
with physician-owned practices least likely to adopt and Hded practices most likely to
adopt. Those in the “other” category were intermediatheir adoption proclivities. Practices
owned by physicians or physician partnerships were twaée times less likely to adopt an
EMR than practices owned by HMOs. In their analysis;tjim@ ownership was the strongest
predictor of adoption, with even higher correlationstpeactice size. Regardless of practice
size, physician-owned practice adoption rates were onydércent, only modestly higher than
adoption rates for solo practitioners and practicewofto four physicians. In this study, the
forces driving adoption in larger practices are largely Qotitcompletely) accounted for by the
correlation between practice size and ownership; lgygeatices are more likely to have
institutional ownership.

Others have found correlations between EMR adoption aathsyaf compensation when this is
defined as salaried versus nonsalaried compensation. Apdetec that 35 percent of salaried
physicians use EMRs, compared with only 21 percent of naiehshysiciand™® A summary

of these results is provided in Exhibit 24.
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Exhibit 24. EMR Adoption by Type of Compensation and Percentage Ownership

Type of Compensation (Audet, et al.) *** Practice Ownership (Burt and Sisk) ***

Salary Status Percent Ownership Percent
Salaried 35.0 Physician or physician group 15.6
Non-salaried 21.0 Hospital/IDN/Other 27.2
HMO 52.7

4.5.1.4 Specialty

Specialty may refer to a practice characteristic pinysician characteristic. In this section we
discuss the relationship between practice type (speomibus primary care) and EMR
adoption.

Audet, basing her findings on the 2003 Commonwealth Fund Sdowed that multi-specialty
practices were more likely than primary-care practioesdopt EMR$ In contrast, Burt and
Sisk did not find different rates of EMR adoption betwspeacialist and primary-care practices
when broadly definef:® They note that the Commonwealth Fund Survey excludedimer
specialties that do not provide longitudinal care, sudhdislogy, pathology, anesthesiology,
and dermatology, and speculate that this exclusion mayresgulted in the disparate findings in
the two studies. Their study did, however, find correfatietween individual physician
specialty and adoption. These studies are summarizecibiE25. We discuss these findings in
Chapter 4.5.2.2.

Exhibit 25. Adoption of EMR by Specialty

Audet, et al. ** Burt and Sisk **°
Practice Type Percent Specialty Percent
Primary care 23.0 Primary care 17.0
Specialists 28.0 Surgical 19.1
Medical 17.0

Differences in adoption may also be explained by thdadibty of the “right” type of
technology. Different specialties may have diffelEMR technology needs, and many
commercial products have yet to address some of thesializesl needs!**?%n a study
comparing pediatric residents to internal medicine ressg@etdiatric residents were more
comfortable with template-driven approaches, wherealcaleresidents were less likely to
believe template-based documentation improved theédieity*?* In a survey conducted by
Medical Economics, it was observed that the choideMR did not correlate with specialty but
that physicians customized EMRs to meet their specidsig?

45.1.5 Practice Location

Practice location, at the regional level, had someetaiion with adoption rates. Burt and SSk
found that adoption rates were somewhat higher iMidevest (24 percent) compared with the
Northeast (15 percent), the South (15 percent), and g {49 percent). However, they found
no association with urban or nonurban locations aseldfoy metropolitan statistical areas
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(MSA). Although the authors do not speculate on why théwdst has higher rates of adoption,
there are factors identified in the literature thatralevant to the association between location
and adoption.

Certain areas of the country have different physicggmbursement rates and different rates of
managed care and HMO penetration, which was described prigviétisikewise, costs of labor
vary, and lower labor costs may blunt the benefitxpleeted labor savings with EHR
adoptiort?® and may tip the cost-benefit calculus toward nonadnpSocial and professional
networks can strongly influence physician adoption andtisebehaviof?®*?’ Local leadership
and experience with EMRs may influence the broader sac@professional networks.
Academic centers and delivery systems that are infarsndtought leaders, such as the
University of Indiana—Regenstrief, Harvard-Partners, atetdmountain Health Care Systems,
may influence the local networks through leadership oebgisg the locality with their
program graduates and physician affiliates. Likewise, gramtl incentives to start regional
health information organizations (RHIO) and other denratien projects may seed localities
with informatics pilots and facilitate the “infectionf local physician network€®

Results of applicable studies are summarized in Exhibit 26

Exhibit 26. Metropolitan or Regional Effects on Adoption Diffusion

Market Penetration Burt and Sisk ** Gans, et al. ***
Metropolitan Status Percent Impact
Metropolitan Diffusion MSA 175 NE
Non-MSA 15.5
Region of U.S. Percent Impact
) o Northeast 14.7 Minimal impact
Regional Diffusion Midwest 23.7
South 14.6
West 19.1

Legend: NE — characteristic not examined in survey

In Exhibit 27 we present a summary of the practice charsiits that affect adoption.
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Exhibit 27. Summary of Practice Characteristics that Relate to EMR Adoption

Practice Characteristic Burt and Sisk *** Audet, etal. ** | Gans, etal. **
Size of Practice +(s)* +(s)* +
Type of Practice’ (Primary care vs. specialist) 0 +(s)* NE
Scope of Practice’ (Single vs. multi-specialty) 0 NE NE
Ownership of Practice® +(s)* NE +

Source of Revenue (influence of different payors and

0 NE NE
managed-care contracts)
Mode of Compensation (Salary vs. nonsalary) NE + (s)* NE
Capitated Reimbursement NE NE NE
Legend
NE Characteristic not examined in survey 0 No correlation
+ Positive correlation, with no stat. significance - Negative correlation, with no stat. significance
+(s)* Positive correlation, with stat. sign. at 95% —(s)* Negative correlation, with stat. sign. at 95%

t Categorized by Burt and Sisk as "physician specialty” (primary care vs. surgical vs. medical, in which “primary care” includes

family/general practice, geriatrics, internal medicine, pediatrics, and Ob/Gyn) and by Audet as "physician type” (primary care vs.
specialist)

Defined as the range of services (single vs. multi-specialty)

Grouped into three categories: physician/physician group, HMO, and other health care organizations. Data limited capture of
dimension of HMO ownership to include capitation, comprehensive care, and insurance functions.

4.5.2 Physician Characteristics

In addition to practice characteristics, the survrditure has examined the relationship
between individual physician characteristics and adomtidEMRs. These characteristics
include age, gender, and physician specialty.

45.2.1 Age and Gender

Both Audet and Burt and Sisk found that differences in genderad correlate with different
rates of adoptiorHowever, whereas Audet found that age did not correldteadoption
rates** Burt and Sisk found that physicians over 60 years old wesdlilely to adopt than
younger physician$® The authors hypothesized that older physicians may bedesfertable

with computers.

Also, there is evidence that older physicians are maistagat to change. Soumerai and
colleagues found that they are less likely to changematare practices even when presented
with evidence that alternative approaches yield bett&omes:®

Age also appears to correlate with practice size (sediE2). Of the 136,669 solo
practitioners identified in the AMA Physician Marketpldgeport, 68,500, or 52 percent, were
55 or older”®” Only 22 percent of physicians working in practices of tovfour physicians and
12 percent of physicians working in groups of five to nine phgisgcwere 55 or over.
Physicians under 40 were most likely to work in groups oftwlour physicians (30 percent).
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Exhibit 28. AMA Physician Marketplace Report: Age of Self-Employed Physicians438

No. Physicians Under Age 40 Age 40-54 Age 55+ Total
in Practice No. Percent No. Percent No. Percent No. Percent
1 14,437 24.7 53,732 32.6 68,500 52.1 | 136,669 37.3
2-4 17,501 30.0 48,441 26.9 28,480 21.6 94,422 25.8
5-9 10,601 18.2 29,374 16.2 15,279 11.6 55,254 15.1

Adapted from Kane, 2004

The correlation between age and solo practice, combintbdive set of factors that may
discourage adoption in older physicians, is consisteht Bt and Sisk’s observation that age
over 60 is negatively correlated with adoptfGh.

Exhibit 29. Impact of Physician’s Age and Gender on EMR Adoption

Audet, et al. **° Burt and Sisk **

Age Percent Age Percent
<45 28.0 | 30-39 19.6
45-54 28.0 | 4049 17.8
55-64 23.0 | 50-59 18.2
65+ 26.0 | 60+ 14.2

Gender Percent Gender Percent
Female 25.0 | Female 17.0
Male 27.0 | Male 17.7

4.5.2.2 Specialty Type as a Physician Characteristi
and Risk Appetite

c that May Correlate with Personality

Burt and Sisk found a correlation between specific sp&sand adoption raté%* Orthopedic
surgeons, cardiologists, and otolaryngologists had the stightes of EMR use, whereas
pediatricians, dermatologists, and psychiatrists hatbthest use rates. Greater financial
resources may help overcome EMR cost barriers. Spawadties, particularly procedurally
oriented specialties such as orthopedics, cardiology, tafalyngology, command higher
reimbursement rates and hence higher physician inctthes.

In addition to higher reimbursement rates, there arer ddistors that can help explain correlation
between adoption and specialty. The Cloninger Inventoryaisgsology that includes: novelty
seeking, which predisposes one to take up new interestaakadecisions more quickly; harm
avoidance, which correlates with introversion; pessmasid worrying; and reward dependence,
which correlates with eagerness to please others. Usingloninger Inventory, Vaidya and
colleagues found that students choosing surgery, emergestigine, and obstetrics and
gynecology were higher on novelty-seeking than othetesits!** Future surgeons were lower
in harm avoidance, suggesting that they were less aptrtg.Wdne attraction to new ideas,
decisiveness, optimism, and lower tendency to worrynaes with Rogers’ description of a
risk-taking innovator who is at the leading edge of tetdgyadoptiorf:*
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In Exhibit 30 we present a summary of the physician charsiits that affect EMR adoption.

Exhibit 30. Summary of Physician Characteristics that Relate to EMR Adoption

447 448

Physician Characteristic Burt and Sisk **® Audet, et al. Gans, et al.
Specialty (specifically defined) +(s)* NE +
Gender 0 0 NE
Age 0 0 NE
Legend: NE Characteristic not examined in survey 0 No correlation
+ Positive correlation, with no stat. significance - Negative correlation, with no stat. significance
+ (s)* Positive correlation, with stat. sign. at 95% — (s)* Negative correlation, with stat. sign. at 95%

4.6  Physician Perspectives on EMR Benefits and Barr  iers to Adoption

Unlike practice and physician characteristics, physiciaogmtions of costs, benefits, and
barriers are modifiable. The technology diffusionrétere suggests that these perceptions may
be strongly influenced by peers and peer networks. Tlagyaiso be amenable to influence by
policy interventions, so physician perceptions are impbttathose who seek to influence
physician behavior. In this section we rely heavily o physician survey literature, in
particular the five previously cited articles by G&R<Burt and Sisk>® Audet?** Kibbe;*** and

the Medical Records Institufa® We also draw on perceptions and adoption motivatiord &y
the 10 ambulatory Davies Award winners in 2080%3>°4°620047°74°8:459.46 4 2501462463

4.6.1 Perceived Benefits

We have summarized perceived benefits and motivationsigrisMR adoption based on
relevant surveys and the Davies Award winners in Exhibid8hough the Davies Award data
provide a more granular listing of benefits and motivatidhey are not ranked or weighted, they
represent a small sample size, and the benefit citgdhave been articulated by only one
practice. The surveys, on the other hand, provide large marabeespondents and have ranked
the relative importance of each factor. In both theeys and case reports, physicians often
cited clinical or patient care benefits more frequetithn economic benefits. Common clinical
themes included: improved workflow and efficiency, enhancedss to clinical information,

and improved quality and safety. Gans specifically noted ingoravug refill capabilitie$®® The
economic benefits included improved charge capture relateettier coding and documentation.
In addition, Gans noted reduced costs related to traneaspnd medical records maintenance,
whereas the MRI survey cited a perceived competitivartdge achieved through adoptién.

Exhibit 31 shows net revenue enhancement as an importaetveerenefit. The contribution
to practice revenue enhancement came from decreasingaodst®m increasing collections.
Decreased costs were attributed to decreasing or elimgnadists associated with transcription
and medical records maintenance, as well as savingsiaesl with other labor efficiencies.
Increased collections were associated with increasezhpablume achievable with workflow
efficiencies, increased charge capture per visit, and assiladenials due to improved
documentation and coding.
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A number of workflow efficiencies were noted, though mgpecific categories of efficiency
were identified in the Davies Award responses. Thededad efficiencies related to

prescription refills, access to information, patientesitling, telephone communications, and
insurance payment. Patient and staff satisfaction alecedescribed as motivators by the Davies
Award winners. However staff retention, an importastiesin the hospital setting, was not
emphasized by these respondents. Both improved efficienttingroved patient satisfaction
may contribute to improved practice revenue through laheings and increased volume,
respectively. Improved practice and physician efficienay generate benefit not just in income
but in leisure time. Microeconomic models in which phiggis maximize utility functions that
include leisure have been used to model physician beH4vior.

Exhibit 31. Summary of Expected Benefits of Adopting an EMR

Davies
Gans, et Awards 4747
Audet, 31,468 MRI*6° 472,473 474,475 476,
Perceived Benefits of Adoption etal.*’ | (scaleof5) | (percent) SRR

Patient Safety Improved Decision Making + 4.15
and Quality Improved Access to Information + 4.60

Reduced Medication Errors 4.19

Clinical Guidelines +

Improved Legibility and Data Capture 67.0 +

Improved General Quality 86.1

Improved Patient Safety 69.6

Improved Clinical Decision Support 54.1

Increased Information Sharing 69.6

Increased Immunization Rates +
Revenue Improved Charge Capture + 4.16 +
Enhancement Improved Charge Quality with Documentation 78.4

Reduced Transcription Costs 3.92

Reduced Staff Expenses 3.96

Increased Patient Volumes +

Increased Physician Profit +

Improved Collection Rate +

Decreased Denials due to Coding Errors +

Elimination of Transcription Costs +

Decreased FTEs +

Creation of Competitive Advantage 60.3

Expanded Office Space +
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Davies
Gans, et Awards 47047
Audet, al %8 MRI“6° 472,473,474,475,476,
Perceived Benefits of Adoption etal.*’ | (scaleof5) | (percent) SRR
Efficiency Improved Overall Workflow Efficiency + 4.49 87.1 +
Improved Drug Refills Capabilities 4.21 +
Eliminated/Reduced Chart Pull: Instant +
Access to Charts
Decreased Charting Time +
Patient Scheduling Efficiencies +
Decreased Insurance Turnaround Time +
Decreased Lab Results Reporting +

Increased Access to Patient Information

Decreased Phone Call Turnaround Time +
Patient, Increased Attention/Improved Customer +
Physician, Service
and Staff ) o
Satisfaction Decreased Patient Wait Time +
Improved Practice Efficiency +
Improved Employee Retention +
Increased Time with Patient +
Legend: + Positive correlation, with no stat. significance

4.6.2 Perceived Barriers to EMR Adoption

Using Bass macroeconomic diffusion mod®sand historical adoption patterns, a recent study
by Ford suggests that EHRs will not achieve full markeepation until 20243 This timeline
for widespread adoption varies significantly from the dibjecexpressed by the President.
Reasons for delayed adoption may relate to barrierphysician practices perceive. In Exhibit
32, we outline perceived barriers from the four survegslas. We also include the results of
semi-structured qualitative interviews performed by MitférAlthough each study approaches
the issue of cost and affordability from a slightlifehent perspective, in all these studies cost
and factors related to cost and affordability were cosdilst identified as significant barriers to
adoption. Audet cites both startup and maintenance ¥3&sns refers to the lack of capital
resource$®* the AAFP survey highlights affordabilify/> and the MRI survey describes EHR
cost and lack of funding® In each of these, some measure of cost is conjstated as one of
the most significant obstacles, especially among playssaivho have not adopted EHRS.

Costs cited were not confined to the direct cost of & but also to time devoted to various
stages of the adoption process. For physicians, particsif-employed, nonsalaried
physicians, income is related to productivity or the numbeatents they can see per unit

time *®® Perceived costs related to choosing an EMR were trereften expressed in terms of
time #2894 As suggested by Rogers, highly complex technologies sUeNMBS require

significant investments of time prior to purchase, and soahplexity, and the time costs
associated with it, can be barriers to adoptidfi®’Physician concerns regarding complexity not
only are expressed in terms of evaluating and using thedkegy but also apply to other
aspects of adoption, including such activities as develaggmn@FP or a contract. Each layer of
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complexity has the potential to add cost, or perceived ftost,the physician’s perspective. In
addition, productivity loss associated with the earlgesaof implementing and learning a new
techngglgggx was cited as a significant barrier, esfig@aong those who have not adopted an
EMR.™

Uncertainty regarding the costs and benefits of a tdeggp@an be a barrier to adoptioti:***49’
Uncertainty of future benefit or net benefit was aite three surveys and was expressed as: “a
lack of evidence of effectiveness,” “difficulty in bdihg a business case,” or an inability to “see
value.”8499°%9%5ome respondents expressed a fear that the vendor may gibbusiness which
is another source of uncertainty relevant to futuréscarsd benefits.

Inadequate support from colleagues was highlighted as a odancaveral of the
studies***°#*%%and among those who had adopted an EMR this was thehighbt rated

barrier cited in Gan¥* Miller observed that physician champions in thesetjmes embodied
the attributes of Rogers’ innovators, and early adoptedsnonchampions were more easily

discouraged® In his view, such champions were essential to success.

Exhibit 32. Perceived Barriers to Adopting an EMR, by Percentage of Respondents

Audet, et al. > Gans, etal. >
Mean Rating
Barrier Percent Barrier Practice Practice
w/ EHR w/o EHR
Startup costs 56.0 Lack of support from practice 3.32 3.15
Lack of uniform standards 44.0 physicians
Lack of time 39.0 Lack of capital resources to 3.31 3.58
Maintenance costs 37.0 invest in an EHR
Lack of evidence of 26.0 Concern about physicians’ ability 3.18 3.40
effectiveness to use EHR
Privacy concerns 21.0 Concern about loss of 3.04 3.24
Lack of training 16.0 productivity
Inability to evaluate, compare, 2.60 2.86
select EHR
AAFP, 2005 EHR Survey % Medical Records Institute °>*°
Barrier <10% | 10-20% | >20% Barrier 2003 (%) 2004 (%)
Affordability + Lack of adequate funding 64.2 55.5
Decreased + EHR cost 32.3 36.0
productivity Lack of support 37.2 35.4
Data entry EHR solutions that are 30.2 34.1
cumbersome + fragmented
Risk of vendor going Creating a migration plan 29.2 27.6
out of business + Meeting technical/clinical 27.3 27.3
Lack of time + requirements
Lack of expertise in + Inadequate health care 22.9 27.3
selection information standards
Partner acceptance + Difficulty in building a strong 21.9 24.7
Complex contracts + business case
Don't see value + Difficulty in evaluating EHR 17.2 23.1
Technology solutions or components
burdensome + Lack of structured medical 18.1 16.9
Mistrust of vendors + terminologies
Privacy +
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Miller and Sim °*°
¢ High cost and uncertain benefits ¢ Inadequate support
¢ High initial physician time costs ¢ Inadequate data exchange with other systems
¢ Technology — poor usability ¢ Lack of incentives
¢ Difficult complementary (workflow) changes « Physician attitudes
Legend: + Positive correlation, with no stat. significance

There are other barriers to adoption related to usabilithe technology and its integration with
workflow that act as barriers to adoption. ResporglenGans’ survey indicated that concerns
over physicians’ ability to use technology was one okéebarriers to adoptiott: The AAFP
survey cited concerns over cumbersome EMR technolodassociated difficulties in data
entry>*? Rose and colleagué¥ in citing Ash and colleagués! state that physician resistance is
often generated by a failure to integrate the technolotfyptiysician workflow. The survey
conducted by Medical Economics found that physicians were oancerned with workflow
features, costs, and ROI than with functions relateddnaging patient care’

Based on his findings, Miller suggested four overarching appesao promote adoptiott?
These included: 1) programs and policies to support commuray-wwiormation exchange, 2)
financial incentives such as pay for performance progranisfdjnation for those considering
purchase, and 4) support for the workflow and other compieanechanges that must be made
to maximize benefit from EMRs. Gans tested a numbdresiet and similar suggestions by
asking physician survey respondents about actions the goaetremprivate sector might take to
overcome adoption barriets. These actions included:

Development of standardized questions to ask EHR vendors

Model RFPs for EHRs and models for contracts

Educational programs on how to select and implement EHRs
Certification of EHR vendors

Information on integration capabilities of EHR productshwiirious practice
management systems

v v v v Vv

Gans notes that each of these were ranked relativgiyyhibetween 3.4 and 4.2 on a 5-point
scale. The authors also asked groups that had already ddopEHR what the impact of
possible federal actions would be on the selection psoddnese included: direct financial
assistance, rewards through pay for performance, estalliand publishing technology
standards, and modifying the Stark laws to allow technadbgying. All of these were rated
lower than the information-related actions suggestedeghith rankings between 2.9 and 3.5
on a 5-point scale.

4.7  Technology Diffusion Literature

We have previously discussed factors that correlateBWtR adoption, such as practice size
and ownership and physician age and specialty. Howeveiniportant to assess these factors
in the context of their relevance howtechnology diffuses. In this section, we provide an
overview of the literature relevant to the diffusiorEdIRs. Because our goal is to create an
economic framework for adoption of EMRs, the bulk of ceview focuses on models from the
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economics and marketing literature. We also review tbedrom other disciplines such as
sociology and discuss their applicability to EMR adaptibheories originating from the
sociology literature, such as social network theappear to intersect with models from
economics and marketing through epidemic effects that &sigghthe importance of social
networks in technology diffusion. The theoretical stoacts reviewed in this section provided a
foundation on which to construct an economic frameviorkadoption of EMRSs in the
ambulatory care environment.

4.7.1 Selected Theories of Technology Diffusion fro  m the Economics and Marketing
Literature

Within the economics and marketing literature, therdwoefundamental approaches to
explaining technology diffusion. One approaches theeigfam an aggregate perspective and
generates industry-level adoption curves (S-curvesatieanot derived from individual adoption
curves. In contrast, the microeconomic models otidiffin focus on the behavior of individuals
or firms. These models generate individual adoption cumnesbow one to isolate various
factors affecting adoption by those individuals/firmse3é curves can then be aggregated to
derive industry-wide adoption curves. In this sectionyewew both classes of models and
discuss their relevance to this study.

Economic models of technology diffusion may be reldted broad spectrum of “technologies.”
An early contribution by Griliches (1957) examined theusikbn of hybrid corn among
farmers>*® He found that the rate at which innovation spread wasexto theostof

absorption and the futupgofitability of the new technology. It was also related tosihalarity
between the new hybrid corn and the existing technolodyrarket size (larger markets can
provide economies of scale relative to cost of adoptiéarly models of technology diffusion in
the economics literatut¥ relied on simple specifications, based on calculatideEonomic

benefits and costs.

Although hybrid corn and EMRs represent very differentnetgies, any economic model that
tries to explain adoption of a technology needs to incatpdhe relevant costs and benefits
associated with that technology. Our review of theesyfiterature has shown the importance of
costs and benefits to physician adopfigtt?*In addition, factors such as similarity, identified
by Griliches, may have relevance to EMR adoption. Tiseimilarity between paper information
systems and EMRs may be a factor that slows diffu3iba.importance adimilarity or
comparabilityto adoption of technology is also stressed under egpoal theories of diffusion.

Bass (1969) later described a diffusion model that religbree fundamental parameté&fs:
» Market potential—the number of individuals who representmiatieusers of the product

» External influence—the impact of external factors suchsasof advertising to influence
adoption

» Imitation—the influence of “contagion” or word-of-mouth adoption
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The Bass framework belongs to a class of models cadieidémic models,” in which adoption
spreads from one person to another in a manner analogdesdortagious spread of an
infectious conditiorr?® In these models, the principal force driving adoptionéssgpread of
information. The rate of information spread (contagi@ss) drives the rate of adoption. Geroski
describes an epidemic model in which costs and preferehpesential adopters have no impact
on diffusion because they are assumed to be constassaat individuals?* What varies

among these individuals is the rate at which they redefeemation.

Epidemic models resonate with the social networkrhembraced by Rogefs (and others in
the sociology literature) and is consistent withdbservation that information relevant to
technology adoption spreads through a variety of soetatorks. For example, in a study of
EHR adoption at Beth Israel Deaconess Medical Cemtgoston, Sands explored the informal
network of primary-care physicians and their referratigists>?° In this study, Sands
hypothesized that referrals from primary-care physicidms wse EHRs are a means for
exposing specialists to EHR benefits and thus their udgsafechnology.

The macroeconomic classes of epidemic models repeesby Bass do not provide a
mechanism for examining individual decisions and do notitakeaccount valuations of a
technology that would be relevant to decision makingyTdo not explain why certain
individual/firms are early adopters and others are labptads, and they make it difficult to
isolate factors relevant to firm-level adoption.

In constructing a framework that captures the forcégsanting physician and physician practice
behavior, it is more useful to apply microeconomic apgreathat assume adopter
heterogeneity. In this class of models, individualsgasdifferent value to a technology based on
expectations of cost and benefit. These differencealuation could be driven by characteristics
of the firm called “rank effects” such as practice siz®@wnership or, in the case of individuals,
differences in risk preferences, age, or inc6M€osts of the new technology may be assumed
to be constant or to decrease over time. An individuibbdopt when his or her valuation
exceeds the cost of adoptitfi These heterogeneity models are sometimes referredipimhit
models or models that capture rank effects.

These rank or probit effects have been found to be mtléw&EMR adoption. Audet® Burt and
Sisk>%° and Gan¥" found that size, specialty type, ownership, mode of cosgt®n (salary
versus nonsalary), and region were correlated with adopf an EMR. Although these rank
effects may help explain adoption, they represent imb@&tearacteristics of the practice that
cannot be altered by policy interventions. It would be usefaxplore other factors that can be
affected by policy and that appear to be correlated Wwébet rank effects. For example, with
respect to EMRS, size may serve as a proxy for acaodsmncial credit. One factor that may
hinder adoption of technology, especially for small firimsaccess to credit In the technology
diffusion models we reviewed, borrowing constraintsehaot been explicitly incorporated.
Given the findings of a Medical Records Institute stdlig,might be worthwhile to explore the
relevance of financial constraints on adoptions important to examine models that incorporate
factors other than rank effects in adoption of technology
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In addition to rank effects, Karshenas and Stonemanpocated a variety of other factors to
explain technology adoption at the microeconomic |&¥dhcluding:

» Stock effects—In a competitive market, adopters aeeradvantaged if competitors fail
to adopt. The advantage is weakened as adoption becomesvidespread. Stock
effects can be positive as well, where the benefigglaption increase with the number of
adopters.

» Order effects—There are persistent benefits from beirgpaly adopter (i.e., timing of
adoption determines valuation).

» Epidemic effects—Adoption spreads through contact with pusvadopters (i.e., there is
endogenous learning).

In this microeconomic approach, a firm’s decision to &aiopased not only on the effects
described above, but also on the firm’s economic valnati@ technology under uncertainty.
The applicability of stock and order effects is unclagrhysician EMR adoption. We have
found no strong evidence that patients choose physiciatie drasis of whether they possess
EMRs. However, if quality measures were accessibletierpga and EMRs were important in
both achieving and documenting a particular level of quadiRs could provide a competitive
advantage. These measures of quality may become patticaiportant if pay-for-performance
programs provide economic incentives to practices tleatlale to achieve high performance on
quality measures. Anecdotal information from hospitalfahiermation officers (CIOs)
suggests that adoption is important to maintain a bramtiassd with excellence, particularly in
academic centers. From their perspective, this cutting-eaage is important to convey to
patients as well as potential physician recrifit©n the other hand, there may be advantages to
interoperability that accrue to physicians who care foiepts in common. This would require
broader rather than more limited adoption—suggesting pestock effects.

Colombo and Mosconi enhanced the Karshenas and Stonewmadih oy including cumulative
learning effects*® These learning effects, which are relevant to the tdobg under
consideration, accumulate over time. Such learninglovagr the costs associated with adoption
of a new technology, as the stock of human caps@lmulated can make learning of a new
technology less time intensive. For example, a physi@sident with experience in using EMRs
during his or her residency who joins a hew practice ednae the costs of adoption to that
practice. Alternatively, practices that possess EMHs a low level of functionality may be able
to graduate to using EMRs with higher levels of functiapaue to cumulative learning effects.
Finally, physicians who have previously practiced in sgstiwhere there was a poorly
implemented EMR may perpetuate a negative learning effeitteampeers. These learning
effects are applicable only when the new technology belogtad is similar to the existing
technology, as described by Grilictrés.

Although the models discussed above do exhibit variatotigir choice of modeling approach,
they share certain elements, including explicit acaagrdf costs and benefits, decision making
about technology adoption in an environment where @mstdenefits of that technology are
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uncertain, and a micro-modeling approach that accountsfterlying differences in the
population.

More recently, economists have used theories of option®del adoption of technolog$ In a
seminal article by Jensen he describes a model in winécfirin makes, in each time period, a
decision regarding adoption (yes/no) and the timingatf &doption>3° The firm compares the
expected profits from adoption with a given constant dfigest associated with the adoption.
Expected profits are calculated based on an existing ladlaaft the technology’s contribution to
profitability. In each time period, information regardihgse expected benefits arrives in a
random manner to the firm, which then updates its bal&fygy the new information. The firm in
each time period compares the value of adopting now vdefagring adoption. In Jensen’s
model, there are no costs associated with acquirinopthenation. Subsequent models have
modified this assumption and have shown that whend&eaof information acquisition is
excessive, firms may delay adoption indefinitely.

Chatterjee and Eliasberg combined Jensen’s approach witti@asi in individual preferences
for risk when confronting uncertainty regarding the valfia new technology?*° In this
microeconomic approach, individuals know the price ofnine technology but may receive new
information about the technology that can change tleuation. In the case of EMRSs, this may
relate to the functionality or usability of the prodaod the benefits these attributes will yield.
An individual will adopt the new technology if valuatierceeds the price. Risk preferences of
physicians are likely to cause variation in such paraisete

In contrast to the work of Jensen, Chatterjee, Badcer and Lippman developed a model in
which uncertainty was not related to the currentlyilalse technology but to the development of
new technologies that may make current products obs8létems may delay adoption of a
currently available new technology if they anticipat@éval of a superior product in the near
future.

Models that account for timing of decisions, uncertaiaty] the cost of information acquisition
are relevant to the adoption of EMRs. There are @iffelevels of uncertainty associated with
adoption of EMRs. There is uncertainty related to fusitireams of costs and benefits but also
uncertainty surrounding the state of the EMR technoitsgyf. EMRS represent a relatively
young information technology that, like other inforroatiechnologies, can be expected to
mature over time in both functionality and usabifit§The expectation of rapid obsolescence or
uncertainty regarding the pace of obsolescence may ideéstment in an EMR. There is also
evidence that the selection of an EMR is a compl@xceh and this contributes to uncertainty of
costs and benefit§® The importance of complexity and uncertainty is algziwad in the
sociology literature, which we discuss in a latempteaof this document. In that paradigm,
informal social networks may provide information thapeeovercome uncertainty and other
challenges posed by complex systeffis.

All the models discussed above have several elemeattappear to be relevant for adoption of
EMRs:
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Valuation of technology in terms of costs and benefits
Epidemic effects

Rank effects such as size, location, age, etc.

Stock effects (extent of adoption within the market)
Order effects (advantages of early adoption)
Cumulative learning effects

Uncertainty associated with value and state of a tdagyo
Value of information

VvV vV vV vV vV v v Vv

4.7.2 Social Network Theory of Technology Adoption

Leveraging early work by French sociologist GabrieldEaf1903), who first described the
S-shaped adoption curvé&’ Ryan and Gross modeled the adoption of hybrid seed mdomwa
in the 1940s*® They found that peer influences among farmers helped expkiadoption of
the new technology. Whereas Griliches emphasized thertance of cost, profitability, and
similarity to previous technologiés! Ryan and Gross emphasized the importance of social
networks. Coleman analyzed tetracycline adoption by physiaad noted that the size and
characteristics of a physician’s interpersonal netwagkevkey factors in the diffusion of
tetracycline prescribing behaviot$. A fundamental difference between prescribing a new drug
and adoption of EMRs is that the former does not reguibstantial capital investment by the
physician as does an EMR. These studies led to the devetdf a more robust theory of
social networks to explain technology diffus®ii>>°

One of the major theories of technology diffusioattemerged from the sociology tradition was
formulated by Rogers?! Others, such as Miller and colleagtrésind Bower?>® have used the
Rogers framework to conceptualize different aspects dREMfusion. Rogers describes his
theory of diffusion of innovations by defining four primargments:

» Innovation

» Communication channels

» Time

» Social system

Each of these elements are further associated withic@ttributes and likelihood of technology
adoption that is determined by how individuals perceivexperience these attributes. Attributes
related to innovation have been cited by others asaei¢s EMR adoptiof>* These include:

Relative Advantage:The degree to which an innovation is perceived as bétarthe idea it
supersedes. In the case of hybrid corn, the standard @lacton is prior strains of corn. In the
case of EMR, it is paper charts. The greater the pedeelative advantage of an innovation,
the more rapid its rate of adoption.

Compatibility: The degree to which an innovation is perceived as beingstamiswith the
existing values, past experiences, and needs of potenttkaslorl his is analogous to the
concept of similarity articulated by GrilicheS.In the case of EMR, this may relate to
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perceptions of how this tool will change work processessteow physicians will take care of
patients.

Complexity: The degree to which an innovation is perceived as diffio understand and use.
New ideas that are simpler to understand are adoptesl nayoidly than innovations that require
the adopter to develop new skills and understandings. EdvlRsomplex technology systems
with different levels of functionality and usabilitBuch complexity contributes to barriers on
multiple levels>®® The time and costs associated with unraveling that coitptEan be
considerable. Complexity also contributes to uncertantythe level of confidence that one has
made the correct decision. Information gleaned throughrggeorks and imitation of peer
behavior are ways of coping with complexity and potentiallvering costs and uncertainty
associated with decision making in that environment.

Trialability: The degree to which an innovation may be experimentédomia limited basis.

An innovation that is trialable represents less unaestan the individual considering it for
adoption. An EMR system implementation, unlike a cetige, PDA, or e-mail account,
represents a major commitment of resources and isonducive to trial periods. However, this
complexity makes it even more important for prospectistopters to try the technology to
minimize the uncertainty associated with choosingplermsystems. Individuals who have used
EMRs in other settings, such as in their residerapitig program, VA hospital, or the hospital
with which they are currently affiliated, have had tippartunity to try a version of the
technology. The ability to test and evaluate the teldgyoin a previous setting may lower
barriers to adoption in the office setting. Trialapitontributes to the cumulative learning
effects modeled by Colombo and Mosconi in the econolitézature>®’ Another approach to
increasing the trialability of EMR, appropriately dubbee tbandbox,” was developed by the
AAFP through its EMR Pilot Project. The AAFP provided potdrusers with a test system (the
sandbox) that allowed physicians to try different\wafie applications and load dummy data into
the test system prior to implementation. The authbtseAAFP report indicated that the
sandbox provided users with a valuable educational vehidlenhanced user buy-in and
adoption>®

Observability: The degree to which the results of an innovation aibleig others. The easier
it is for individuals to see the results of an innamatthe more likely they are to adopt it.
Observability, like trialability, provides the potential adapivith more direct evidence of the
benefits of a new technology, thereby reducing the unogytassociated with a complex,
expensive purchase. A physician’s social network mayvaduable source of observation
opportunities that would allow the physician to see hoMiERIR supports the care of patients
and affects the workflow of physician colleagues.

According to Rogers, innovation/diffusion is also aféecby the underlying characteristics of
the individual®®® Some of these characteristics can be mapped to theffasts specified in the
economics literature. For example, references totibuades toward risk represent rank effects.
Rogers classifies adopters into the following categamekidentifies characteristics associated
with these types of individuals that can help explaiopion:
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Innovators—are interested in new ideas; risk-takers; &drgh tolerance for uncertainty
Early adopters—are members of a peer network; are regasdgunéon leaders

Early majority—are members of a peer network but aremoesidered opinion leaders
Late majority—are driven to adopt by economic need andpessure; have a cautious
approach to adoption

» Laggards—are suspicious of innovations and change agentsenrpfst experience to
guide future choices

v v v Vv

Rogers’ and other social network models of diffusidarsect with the economics literature.
They both stress the importance of information inatieption of technology. The potential to
lower costs of information acquisition may be partaclyl important in making decisions
relevant to complex technologies such as EMRs. Fenducted an analysis of the survey
literature pertaining to physician adoption of EMRs withititent of estimating the possibility
of the United States reaching national EHR adoption by 23¢he results of this study
conclude that the current rate of office-based EMR aglojgimong physician practices of less
than 10 physicians is 18.325 percent, based on the surveulieeexamined. Some Ford’s
explanations for this adoption rate include noting that sghgns have historically relied on
their professional peers as their primary source ofmdoion related to new technologies.” Ford
asserts that the medical community may view EMRsdasehe social mechanisms that
influence adoption decisions. An economic frameworEMR adoption needs to include the
role that information plays in the decision to adopt.

4.7.3 Models of Technology Diffusion—An Application to EMRs

There is a very limited body of literature that speaify examines EMR diffusion in the context
of the theoretical models we have discussed abovefiie EMR analyses we identified were
based on macroeconomic epidemic models or social netemstructs, such as RogétsOur
literature review has not yielded to date microeconomidaisoof physician-level EMR
adoption.

Using the construct of social network theory, Ford depedoa model to predict the adoption of
EMRs by physicians in small practices (10 or fewé)[he study used adoption data obtained
from previously published surveys in their model. The mathiealapecification of industry-
wide adoption of EMR in the study was based on the Béssidn model. The authors chose
values for the coefficient of innovation (which captutiee tendency to adopt) and the
coefficient of contagion to fit the Bass model to hist@l adoption data from the survey
literature. Using the fitted Bass model, they predicaétds of EMR adoption up to 2024.

An early paper by Anderson and Jay (1985) focused on thefrpleysician networks in
promoting physician adoption of EMRSs in the hospital emvitent>*® Adoption here does not
refer to acquisition of new technology by physiciansrhther to physician use of an existing
hospital information system. Their findings stresseditiiportance of the following variables on
physician use of new technology:

» Presence of informal communication networks
» Network location
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» Epidemic effects—Adoption occurs through contact with odteEpters.

Although they found that peer effects had a strong infteeon physician EMR use, there are
some important differences between this paradigm and paysidoption in the office setting.

In the latter case, the physician faces a significargistment decision that he/she doesn’t face in
a hospital environment. Physician EMR adoption, or ratker in the hospital environment is
more analogous to the adoption or use of new drugs, ashlEsby Coleman, as in both cases
the physician is not required to make a significant investmifinancial capita?®

England and colleagues examined the factors that canrexipéaslow rate of HIT adoption
through use of innovation diffusion theaf¥.In this study, the authors place adoption of HIT
within the Rogers innovation framework and draw upon thelwkes from Rogers’ framework
to gain insights into current HIT adoption. In their vjegive primary reasons for the slow rate of
HIT adoption include providers’ fragmented internal stoet immature status of strategic HIT,
constrained financial resources, and complexity of Htesys. Although placing HIT adoption
within Rogers’ framework does provide some insightsatit@ors of this study do not test the
predictive capability of their HIT framework.

Borzekowski explored hospital adoption of HIT focusingloas link between financing of health
care and adoption of hospital information systems JPiBorzekowski models adoption of

HIT under a discrete hazard model framework. In this apprttamodeling adoption, the focus
of the study is not on the timing of adoption but onglresence or absence of systems.
Borzekowski estimates probabilities of adoption usintaissical model with regulatory and
finance variables as covariates. This type of technadoipption modeling approach is useful for
examining discrete events rather than for investigdttors that affect the timing of adoption.
However, the focus on hospital systems makes itrédggant for our purposes.

In related literature, Cain and Mittman examined adoptiomedical innovations by physician
practitioners®’ Their study identifies 10 factors that can affectdtfision of new medical
technologies such as CT scans and EMRs. The ciftictdrs they identify coincide with the
framework introduced by Rogers. Although their study highliggtsors that can impact
adoption and therefore diffusion of new technology, @ésinot provide guidance on the
mathematical characteristics of these factors agid thlative importance with respect to
explaining adoption.

Bower developed a framework or model that can help preddidirajectory of future EHR
diffusion, though his model was not specifically focusedte physician office settim§®
Bower used existing diffusion theories, examined diffusiorves of other technologies and
industries, and derived an industry-wide EHR diffusion curgetan these historical
observations. The model used a standard “epidemic” diffusguation, described as follows:
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dN(t)/dt = (a+bN(t)) (m-N(t)), where:
N(t) is the proportion of total potential adopters at ttme

a is a coefficient of external influence (vendors, keéing, government publicity)
b is a coefficient of internal influence/imitatigcaptures the influence of

other adopters, which drives epidemic effects)
m is the proportion of potential adopters that willmlbitely adopt

Bower gathered qualitative data to assign values bpandm in the above equation. Using
parameters that relied heavily on Rogers’ construataiieed key attributes of EHR such as
relative advantage and complexity, as well as theratdngables listed in Exhibit 33.

Exhibit 33. Relevance of Diffusion Variables for EHRs5°

Causal Diffusion Variables Relevance to EHR Diffusion
Relative advantage to clinicians High
Compatibility with existing systems Moderate
Complexity of the system High
External influence Low
Social pressure Moderate to high
Network effects High
Specialization Low to moderate
Government policy Moderate

Having established the characteristics of EHR diffusiotegmcted in Exhibit 33, Bower sought
out another technology that had similar rankings ingloasegories. Based on these criteria, he
selected large-scale relational databases (LSRD) asadogous technology. Then, using
diffusion curves for LSRDs described by Teng and collegtfiém “fitted” the EHR curve and
found a reasonably good match. This curve projected antiEHR adoption rate of about 30
percent.

As the author did not focus on the ambulatory environnfieings of this study are more
consistent with hospital adoption rates. Adoptiongatesmall physician offices are
substantially lower, approximately half>">*"%n addition, this provides a macroeconomic
industry-wide perspective that does not model individual praysior physician practice
behavior. This approach does not provide insight into “levia’ policymakers would pull to
influence adoption at the physician office level.

Based on a review of the general technology diffusterekure and EMR diffusion literature in
particular, the following overarching observations emerge:

» The economics literature and social network theory m#htify physician networks as
relevant to adoption behavior.
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» There are microeconomic approaches to modeling techndiéfgsion that have
relevance to EMR diffusion.

» There is currently a lack of robust microeconomic medeht have been developed that
explain the nature of EMR adoption and diffusion atghgsician practice level.

4.8 Current EMR Initiatives

In previous sections, we presented factors that cormgldighysician adoption of EMRs. We
reviewed, in particular, a number of factors that himdgrsician adoption. In this section, we
highlight current EMR-related programs and initiatives #iat to address some of the barriers
previously described. We focus on efforts by the Federaéfowent, health plans, and
foundations that have widespread reach and access tdatonip care physicians, whether
through purchasing power or other means of influence. Tisg®wing emphasis on EHRs at
the federal level since the President issued an exeauttiler in 2004 announcing the goal of
widespread EHR adoption in 10 yeafs.

This section provides a representative sampling of cupreigirams and initiatives. Although
these programs and initiatives may be grouped in a varfietays, we will present them in three
categories: 1) community-focused initiatives, such a®\gency for Health Care Research and
Quality’s (AHRQ) HIT-focused grants; 2) physician-focusetiatives, such as pay-for-
performance programs; and 3) standards-focused initiatikeethe e-prescribing standards
promoted by the Secretary of the Department of HealfiHanman Services (HHS) as part of the
Medicare Prescription Drug Benefit Program. These mogrmay be influenced through a
variety of mechanisms which at the most fundamental lean be categorized into financial
support, information support, and legislative or regulatoaydates.

» Financial support—As noted earlier, financial barriers aregieed by physicians as the
most significant hurdle to adoption. Financial suppay e offered in the form of
grants or through pay-for-performance demonstration progaamed at a community, in
which physicians are one of many stakeholders, or dractied at physicians. In either
case, such support may lower physicians’ cost of implétien. Once implementation
is achieved, it may generate a positive outcome orexme which, in turn, may
influence other physicians through the epidemic effectsfofmation flow.

» Information support—The lack of reliable information andeiocosts associated with
acquiring product information is also a significant barteeadoption. Some programs,
such as the Centers for Medicare and Medicaid Ser(C&4S) Doctor’s Office Quality
— Information Technology (DOQ-IT) project, are aimegatviding physicians with
information to ease the selection of EMRs. Othegprms provide information through
funded demonstration projects.

» Legislative and regulatory mandates—The Government teayirg#luence both the
adoption of standards and the adoption of EHR throughlétiye and regulatory
authority. The Medicare Modernization Act of 2003 (MMAJshfacilitated the
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development of e-prescribing standards by requiring theilal@vent. Similarly, the
MMA included several provisions establishing a number of dematimst projects and
pilot programs to test new payment mechanisms that ¢ihghysician reimbursement
to, or encourage, the use of HIT in practice as partowdader goal to improve health
care quality and outcomes.

The Kinds of Agencies and Organizations Reviewed

As the largest single payor of health care servitesFederal Government has significant
market power and is a catalyst for promoting the adopti@himplementation of EMRS in
ambulatory care settings. The HHS and its operatwigidns and offices, especially the AHRQ,
CMS, Health Resource Services Agency (HRSA), and Odficee National Coordinator for
Health Information Technology (ONC) have programs ieevo EMR adoption as part of
broader set of quality of care initiatives. In addititre Department of Defense (DoD) and
Department of Veterans Affairs (VA) have been instinél early adopters of EMRs.

Foundations like the e-Health Initiative Foundation drealifornia Health Care Foundation
have been instrumental in providing grants for the devedopmf community-wide data
exchange networks (which may include physician acquisitiddMR systems); HIT training
programs for clinicians; and resource centers that geandports and materials that address
lessons-learned from existing HIT programs, as walhgéementation roadmaps to help those
contemplating adoption navigate the complexities of tugion process. In addition, the
Markle Foundation, in collaboration with the Roberd®d Johnson Foundation, has created a
project called Connecting for Health, which is a publicqtevcollaborative concerned with HIT
connectivity and information exchange. They have la@earded funding by the Federal
Government to develop prototypes for health informatiomamnge on a statewide basis.

Physician organizations, like the AAFP and AMA, provide ptigas with information about

the cost and benefit of EMRs for their particular spigi develop resources to guide physicians
in the purchasing process, represent the physician’s wold€ri policy discussions and
public/private partnerships, and develop specialty-defined EMRIa&zsp A number of health
plans have also developed pilot programs to stimulaiptash of HIT among physicians.

Most efforts sponsored by these agencies and organgatienn their early stages of
implementation and have not been evaluated for imptwtiever, over time, they will provide
useful information and lessons-learned about the optippabaches to facilitate EMR adoption
in a manner that promotes higher quality and more costtiviecare.

4.8.1 Community-Focused Programs

Community-focused programs are generally aimed at a lsfmaxdrum of stakeholders including
physicians. Although these programs often focus on colldboranformation sharing, and
governance, they also provide support for adoption of Rhlsicians may benefit directly
through financial or information support or indirectly thgh the accumulated learning that
these community-focused programs generate.

Moshman Associates Inc., Booz Allen Hamilton Page 78



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

4.8.1.1 AHRQ—BUuilding the 21st Century HIT Infrastr  ucture

The purpose of this funding opportunity is to help communitiespitals, providers, and health
care systems plan, implement, or demonstrate the \dIHIT. There are three main funding
opportunities:

» Transforming Healthcare Quality through Information Tedbgp—Planning Grants

» Transforming Healthcare Quality through Information Tedbgg—Implementation
Grants

» Demonstrating the Value of HIT Grants

Over 100 grants have been awarded to date, totaling $96 nfilli@fl three projects. The
planning grants support the development of a HIT infrastrecnod data-sharing capacity
among clinical provider organizations of a community. Plangnagits allow communities to
conduct needs assessment studies, develop plans to impERiBst create systems for patient
data sharing, build telehealth and telemedicine syst@misgreate systems that enable point-of-
care access to patient information and treatment guideliite implementation grants support
community-wide and regional HIT systems, and the gramtdémonstrating the value of HIT
focus on how the adoption and use of HIT can improvemasafety and quality of care.
Specifically, the value demonstration projects evaldaeampact of HIT adoption on quality,
safety, and resource use in large integrated deliveryrsygstbe effectiveness of web-based
patient education tools; and the quality of patient tramstbetween health care facilities and

home>"®

This AHRQ grant program, and programs like it, illustrates lam initiative may influence EMR
adoption in a variety of ways. When physician offiees among the grantees, the financial
support may lower the cost of EMR acquisition, impletagon, or connection to other systems.
By exposing more physicians and physician networks to EMRsbla information about the
utility of such systems can be shared. The opportumibpbserve and try a technology is
important in promoting its adoptiof® The HIT impact evaluation grants provide financial
support to build the evidence base for the efficacy oRENM promoting the quality of care.
This evidence, in turn, builds the information base fwlnich physicians can learn. Finally, by
distributing these grants across a broad number ofrzomties, localities are seeded with EMR
projects—the impact of which may influence local physiciaer petworks.

4.8.1.2 National Resource Center for Health Informa  tion Technology

The National Resource Center for Health Informatienhinology (hereafter, the National
Resource Center) was established through grant funding&HRQ totaling $18.5 million. The
National Resource Center is based at the Nationali@pResearch Center at the University of
Chicago. It serves as the central repository for ¢lsearch findings of the AHRQ-funded HIT
projects to facilitate more effective disseminatiotessons-learned and begin to translate
research into practice. It also provides direct techaigsistance and consulting services to the
AHRQ HIT projects’’’ The information, education, and support this program supplige
broader community may also be of value to physiciansemehting systems or contemplating
implementation.
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4.8.1.3 Healthy Communities Access Program

Another example of a community-focused grant that indymtacticing physicians is HRSA's
Healthy Communities Access Program (HCAP). HCAP wégabdished in 2002 under Section
340 of the Public Health Service Act. Its focus is to impraud strengthen community health
care delivery systems that coordinate and provide catenfosured and underinsured
individuals. Communities and consortia of health careigess, including federally qualified
health centers, hospitals, public health departmentp@aniat- or private-sector health care
providers that serve the medically uninsured and undersemnedligible to apply for the
funding. HCAP supports information sharing, clinical andrfzial coordination among
providers, and systems of comprehensive and coordinatetl hagedt services. The goal is to
achieve higher quality of care for the uninsured and underinsudeit éower health care costs,
particularly for individuals with chronic condition& Although HCAP is focused on improving
the quality of care among the targeted populations, foadse used to deploy HIT systems that
help coordinate care and make the delivery of their care efficient. Some HCAP grantees
have used the funding to implement EMRs to make pati@rmation available to all providers
in the system’®

4.8.1.4 Connecting Communities for Better Health

Foundations whose mission is to improve health careeituhited States have also been
instrumental in providing grants that promote the adoimhuse of HIT to physicians and their
communities. One such foundation is the e-Health Inafioundation. In 2004, the e-Health
Initiative Foundation provided a total of $2 million in seeddimg to nine multi-stakeholder
collaboratives using electronic health information exgleasrand other information technology
tools to drive improvements in health care quality, saed efficiency in their communities.
The collaboratives include:

Denver, CO—Colorado Health Information Exchange

Indianapolis, IN—Indiana Health Information Exchange

Waltham, MA—Massachusetts—SHARE MedsInfo e-Prescribingativie
Baltimore-Washington DC metropolitan area—CollaboratbreHealthcare Information
Technology

Santa Barbara, CA—Santa Barbara County Care Data Bgeha

Fishkill, NY—Taconic Health Information Network and Conmmity

Kingsport, TN—CareSpark Tri-Cities Tennessee/Virginia @t Exchange
Bellingham, WA—Whatcom County e-Prescribing Project

Milwaukee, WI—Wisconsin Health Information Exchantfe

v v v Vv

v v v v Vv

The purpose of these grants is to design and develop hdattimation exchange networks and
are aimed at community stakeholders, including healthpranaders, health departments, state
and local government, employers, and industry (e.g., phautieal developers). Multi-
stakeholder partnerships are encouraged to apply for theds.gran
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Some of these projects include connectivity to physidimasnbulatory care settings. For
example, the CareSpark Tri-Cities project—a communigetiaapproach to health improvement
—aims to connect small physician practices treating alynastl population located within a
16-county, multi-state area. The CareSpark Tri-Citiegeptavill focus on medication and
diagnostic improvement, preventive medicine, and chrdisease management for targeted
conditions that affect the region most: diabetesjiogascular disease, hypertension, asthma,
and immunization. As part of its efforts, the communiitaboration will employ EMRs and
evidence-based guidelines to bring decision support at theqgfaiare and exchange of health

information among multiple providers to ensure coordimetibcare’®

Similar to the CareSpark Tri-Cities project, the Whatg@ounty e-Prescribing project will
connect six primary-care and specialty physician prest@nd one hospital and pharmacy
through the use of a computer-based e-prescribing softwstensgnd PDAs. The e-prescribing
system is connected to SureScripts, establishing the paygbarmacy connector, and to
RxHub, the system used by the largest pharmacy benefit pathe community. The goal will

be to make formularies available at the point of prption for a majority of the patients,
electronically transmit prescriptions directly to phacynaystems, and have a single viewing of a
patient’s medication list available across all pgptting providers®?

4.8.1.5 Connecting Communities for Better Health Re  source Center and Learning Forum

The eHealth Initiative Foundation, in partnership withi#SA Office for the Advancement of
Telehealth, launched the Connecting Communities foteBetealth (CCBH) Resource Center in
2004 to develop, share, and disseminate knowledge, rescamde®sols to facilitate and support
community-based health information exchange. The Resdieater compiles tools, resources,
and lessons-learned from the grantees of the CCBH progta

The eHealth Initiative also hosts an annual CCBH LegrRorum to showcase the efforts and
progress of the CCBH grantees. The CCBH Learning Fdmimgs together a multitude of
diverse stakeholders interested in furthering EMR ahdrddIT systems dissemination and use.
In these Learning Forums, stakeholders:

» ldentify common principles and strategies around clinioahncial, legal, organizational,
and technical implementation issues with the goal ohé&rmg HIT system
dissemination

» Use case studies and in-depth discussions to educatkaed®ols with communities to
promote health information exchange and identify practippfoaches to address
common challenges

» Facilitate the development of collaborative relatidps among various stakeholders at
the national, regional, and local lev&fs

As previously discussed, there is uncertainty with regafsh&ncial cost, financial benefit,
product reliability, standards, the purchase processesnmepltation, and risk associated with
adoption, among others. Efforts that consolidate lessggarned and provide information about
EMRs to physicians contribute to reducing uncertainty irptioeurement decision.
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4.8.1.6 Medicare Health Support Program

Another community-focused intervention is the Mediddealth Support Program. It was
formerly known as the Voluntary Chronic Care ImproeaimPrograms Initiative that was
authorized by Section 721 of the MMA of 2003. The initiatigéiscfor the phased-in
development, testing, evaluation, and implementatioegibnal voluntary chronic care
improvement programs. The purpose of this initiative iselp 150,000 to 300,000 eligible
Medicare beneficiaries better manage their chronic sksdaough guidance and self-care
support. It also aims to help Medicare beneficiaries coatditheir medical caré> Payment is
tied to outcomes, and the Chronic Care Improvement Qrgaons are responsible for
improving clinical quality of care, improving beneficiaagd provider satisfaction, and
achieving savings target® Eligible organizations include physician group practicesadise
management organizations, health insurers, integrated niyediystems, a consortium of these
entities, and other legal entities that the HHS Sagrepproves.

The program requires participating organizations to “use idecssipport tools such as evidence-
based practice guidelines or other criteria as determinételfyecretary; and develop a clinical
information database to track and monitor each particigenoiss settings and to evaluate
outcomes.®®’ There was specific mention of HIT in the CMS RFPtf pilot program, and
applicants were able to propose any strategy they kedliewould help them achieve the
performance targets for quality, satisfaction, and savitigaclusion of the use of HIT in an
applicant’s proposal was desirable, and if selected tmbef the awardees, Medicare will pay
the PMPM fee proposed by the applicant, which would incoaering the cost of acquiring
EMRs or other HIT system&® The program is currently a 3-year pilot, but any programs
program components deemed successful by the HHS Sgastao be expanded, possibly
nationwide>°

Phase | is currently underway, and eight regions areatpeal as of January 2006: Oklahoma,
Western Pennsylvania, Washington DC/Maryland, Mississigucago, Central Florida, and
Tennessed”

4.8.2 Physician-Focused Initiatives

Although some physician-focused initiatives have a commuwiilg dimension, there is,
relatively speaking, a greater emphasis on physicianpranitiers. Examples include
demonstration projects like the CMS’s pay-for-performanttives and the private sector’s
Bridges to Excellence program. These demonstration progriendinancial incentives

directed toward encouraging providers to use EMRs and otfetoHtichieve the broader goal of
improving health care quality. These initiatives promoteptido of EMRSs by testing innovative
payment mechanisms that begin to align financial itices between different stakeholders
involved in the delivery of health care services.

Some physician-focused interventions may be indirecticdiessfor physician acquisition of
EMR systems. The Bridges to Excellence program and tlieckie Care Management
Demonstration are examples of indirect subsidies. mtrast, some health plans like Blue Cross
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Blue Shield of California and Massachusetts have providedtdnvestment on behalf of
physicians to acquire EMRs and e-prescribing systems.

4.8.2.1 Bridges to Excellence

The Bridges to Excellence initiative created by physiciangloyers, health plans, and patients
is an example of a physician-focused initiative. Theatiite employs a pay-for-performance
strategy to begin re-aligning incentives around producing highditygocare and, in turn,
providing indirect subsidies to physicians for acquiring E8§Rtems. Bridges to Excellence is
composed of three main programs: Physician Office Lin&kb&es Care Link, and Cardiac Care
Link.

The Physician Office Link is the program most relevarthis study. It provides physician
offices with bonuses based on their implementatiospetific processes to reduce errors and
increase quality. The practices are assessed basedrgretfiermance in areas of clinical
information systems, patient education and support, ardaanagement. The physician
practice will be assessed on how it uses informatidratk patients’ treatment, follow up on
tests, check medications, and use evidence-based mediattepractice can earn up to $50 per
year for each patient covered by a participating employelan. A report card for each
physician office describing its performances on program uneasvill be made available to the
public through the National Committee on Quality Assuraneeb site>*>°%*°%The National
Committee on Quality Assurance will conduct program evalnatfor each of the three Bridges
to Excellence programs.

The Diabetes Care Link allows eligible physicians terezup to $80 for each diabetic patient
covered by a participating employer and plan. In this progphysicians may apply to obtain a
1-year certification by submitting data on HbAlc, bloodspuee, and lipid testing for their
diabetes patients; or for 3-year recognition for highgrerénce in diabetes care by submitting
data on eye, foot, and nephropathy exams that are additathe 1-year certification
requirements. The Cardiac Care Link provides eligible iplayss with a higher bonus for their
performance—up to $160 for each cardiac patient covered byieigeting employer and

health plan. Similar to the Diabetes Care Link, ¢hiera set of process and outcomes measures
developed by the National Committee on Quality Assurémcketermine performance of each
physician practice. The cost of running these two progtamarticipating employers is $200 or
less per patient per year ($175 for Diabetes Care Link and $2@afdiac Care Link). Savings
that accrue to the employers are estimated at $350 petidiphent per year and $390 per
cardiac patient per yeat

4.8.2.2 Medicare Care Management Demonstration Prog ram and Doctor’s Office Quality
—Information Technology Project

Another physician-focused initiative is the Medicareeddianagement Demonstration Program,
mandated by Section 649 of the MMA of 2003. It is a 3-yearfpaperformance program,
modeled after Bridges to Excellence. The program’s purpdsep®mote the adoption and use
of EMRs and other HIT to improve care management practit@$is demonstration program
will provide physicians with incentives for adoption and usHId to manage the clinical care

of eligible Medicare beneficiaries and to provide &lmac reports of clinical quality and
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outcomes measures established by the HHS Secretargitidhget of quality measures focus on
five major conditions: coronary artery disease, diefeeart failure, hypertension, and
preventive caré?’ Physicians who meet or exceed the performance staridafitsical delivery
systems and patient outcomes will receive bonus pagnieat per-beneficiary amoutit The
demonstration is taking place in four states: Arkansd#p@aa, Massachusetts, and Utah. The
Medicare Care Management Demonstration Program éxample of an incentive program that
provides direct financial support to physicians. Although the ao improve the quality of
care, achieving that goal and documenting it with data waeildifficult without an EMR

The Medicare Care Management Demonstration Proggdinked to another CMS initiative
called the Doctor’s Office Quality—Information Technolod@OQ-IT) project. CMS has
partnered with the Quality Improvement Organizations (Qhach of the demonstration sites
to provide technical support for the program and help the sitbgive selection and
implementation process involved in the adoption of EMRMS has expanded nationwide its
partnership with the QIOs. As part of the DOQ-IT prqjeditQIOs in the United States are
charged with the responsibility of promoting the adopéind use of EMRs and other HIT in
small- to medium-sized physician practiC&sFurthermore, CMS has partnered with the AAFP
to further its ability to reach out to primary-care po®rs on issues related to HIT adopfith.

The DOQ-IT program is an example of a program that piiynases information to promote
adoption of EMRs. It addresses concerns raised by physi@gasding the complexity and
uncertainty associated with selecting an EMR producpmyiding information and support,
this program may lower the time costs associated WiR Eelection.

4.8.2.3 Selected Blue Cross Blue Shield Programs

In contrast to the Bridges to Excellence program and th@iddre Care Management
Demonstration Program, private-sector payor initiatprewide direct subsidies to physicians to
help them purchase and implement EMR systems. For égaBipe Cross Blue Shield of
California provided 25,000 of its contracted physicians withtctimce of a desktop computer or
a handheld device. Though these items were offered togumysifree of charge, only one in
four of the physicians accepted them. This $42 million ineemrogram yielded disappointing
results and prompted Blue Cross Blue Shield CEO Leonaraefatto comment that “free was
not cheap enougtf™ This underscores the notion that interventions musebigned in a way
that integrate with physician workflow and account fortihee costs associated with training
and change management. Although demonstration projectsimaypotential to promote
adoption, negative outcomes may also impede adoption.

In another experiment, Blue Cross Blue Shield of Masssetts plans to invest $50 million to
fund the adoption of EMR by physicians and hospitalbried geographically disparate
communities in Massachusetts. The program will inclyogroximately 500 office-based
physicians who will receive a subsidy of approximately $40,000. ddwse funds are intended
to cover the cost of hardware and software as wetbising and change managem&Ht®%36%4
Because the evaluation component is intended to havépmgi-emplementation design that
includes quantifiable costs and benefits, it has the pateatadd significantly to the body of
research relevant to costs and benefits of EMR imgigation in the ambulatory setting. It is
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also likely to have significant impact on physician pastworks, either positively or negatively,
in that region of the country.

4.8.2.4 Veterans Health Information Systems and Tec  hnology Architecture Adapted to
Civilian Physician Offices

The VA and CMS have made several significant attengppsdvide a modified version of the
VA's VistA EHR software to non-VA practicing physicianmrticularly physicians working in
clinics and small practice settings. The VA began coamming care in its facilities in 1985.
The automated information system at the time was geebtralized Hospital Computer
Program, which evolved into the VistA in 1996. The EHR ponent of VistA is the
Computerized Patient Record System (CPRS), which integifegeclinical data from VistA into
a complete EHR for inpatient and outpatient setting®RR&Ras functional capabilities such as
reminders and allows for instant communication betweenigers.®

In the past, the VA has partnered with CMS to provideraion of VistA to non-VA physician
practices. The VA has made its older VistA product als&l#o clinics and physicians, but it
was difficult to install and us&? Another version of the VistA system will be soldaasopen-
source system by an IT services company called Medspksten® Corp. This version is called
Open Vista and has been modified using open-source developradrodologies to run in
open-source systerfiy.

4.8.2.5 Fostering HIT Adoption Through Clinician Tr  aining Opportunities

A more direct effort to address the certainty facsdhe effort by the California Health Care
Foundation (CHCF) to increase clinician access to Hidcation and training. Launched in
December 2005, the CHCF is providing funding for nearly 50 @alé primary-care clinicians
to enroll in two HIT courses—one providing a general overvieWl®, covering topics such as
EHRs, consumer health, and telemedicine, and the ptbeiding information about HIT
certification. The HIT certification course provides phians with information about how to
implement and manage an EHR system, including EHR nuagraggal and regulatory aspects,
systems selection, implementation, and sup{drt.

4.8.2.6 HIT Adoption Initiative

ONC awarded a $1 million contract to the George Washingtovetsity and Massachusetts
General Hospital/Harvard Institute for Health Policydevelop the HIT Adoption Initiative.

This project aims to better characterize the statEeHR adoption and determine the
effectiveness of policies aimed at accelerating the@tamloof EHRs and interoperability. As part
of the contract, the George Washington University and Mhssatts General Hospital/Harvard
Institute for Health Policy will:

» Convene an expert consensus panel

» Conduct an environmental scan of measurements that #ssessrent state of EHR
adoption and make publicly available the gaps in measuretaemand known gaps in
actual adoption
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» Develop publicly available guidelines for EHR adoption meamant

» Design a set of EHR adoption surveys that use the guedelo measure adoption in
multiple settings of care across diverse populations

» Produce an annual report synthesizing the multiple EHRt@mafomeasures to provide
insight into the overall state of EHR adoption in thated States

A total of five annual reports will be produced by the Hidoftion Initiative; the first will be
published in the fall of 2006. The annual reports will trdaek progress of interoperable EHR
adoption within 10 years—a goal set by the Presitfént.

4.8.3 Standards-Focused Initiatives

Like the adoption of EMRSs, standards adoption has bleenand inconsistent. There are a
variety of standards-development organizations that mayafeaéernative standards for the
same class of information. For example, the Nati@nascription Drug Programs developed a
scripting standard that overlaps with the messaging stsdafined by the HL7 standards-
developing organizatiott? Physicians have expressed concern that new standairdsake the
products they purchase obsolete and increase practidecadetosts.

Efforts to push forward the adoption of standards arerbegw more coordinated as the Federal
Government works in collaboration with multiple staslelers to identify existing standards or
urge standards-setting organizations to create them. Rhysiganizations, particularly the
AAFP, have also been involved in standards-setting efforiaddition to standards that relate to
medical terms and messaging structures, there are slangdé&vant to privacy and security and
product certification that are also highly relevant.

4.8.3.1 Federal Health Architecture and Consolidate d Health Informatics

The ONC was established in April 2004 by a presidential execatder. ONC reports directly
to the Secretary of HHS and is tasked with developing a@cuéing a strategic plan for national
implementation of HIT across public and private sectofdC oversees a number of
infrastructure development initiatives including the Felddealth Architecture (FHA) and the
Consolidated Health Informatics (CHI) initiative.

The FHA was initiated in July 2003 to provide a frameworkcfataboration and

interoperability across multiple federal health departsmand agencies. The FHA has now
evolved into a federal e-Government initiative diredtigd©NC and has partnerships with a
number of federal agencies including the Office of Manzgy& and Budget, VA, DoD, Social
Security Administration, and the State Department. griveary goals of the FHA are to improve
coordination and collaboration on national HIT solusi@md improve the efficiency,
standardization, reliability, and availability of compeasive health information solutions. As
one of the original five lines of business supporting thei®eat's Management Agenda, the
FHA has established governance structures for the revidw@ordination of HIT initiatives
across federal agencies and expanded its scope to encahggase surveillance, EMRs, and
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food safety. The FHA received $2.8 million in funding fof(8 and requested $3.9 million for
FY05.611’612

The CHI initiative has now been assimilated into théAFHhis initiative is charged with
establishing federal health information interoperabgiandards (vocabulary and messaging) as
the basis for electronic health data transfer incil/séies and projects and among all federal
agencies. CHI has already identified a portfolio of 2dge¢adomains for data and messaging
standards and adopted 20 uniform standards, resulting in 1df seasdards to be used in
federal information technology architectuf&s®4

4.8.3.2 The National Library of Medicine Clinical V  ocabulary Support

The National Library of Medicine (NLM) provides developmand support for some standard
clinical vocabularies promulgated through the CHI iniwgat The goal is to maintain these
vocabularies for free use in the United States. Bitkin, NLM has helped maintain and
disseminate Logical Observations ldentifier Names ardk€and licensed Systematized
Nomenclature of Medicine Clinical Terms for nationaé. NLM has also addressed gaps in
prescription drug terminology through the development M@RM. To ensure health
information protection and privacy, NLM supported the unifalistribution and mapping of
Health Insurance Portability and Accountability Act (HWAcode sets and other standards
within the Unified Medical Language System. These effadge supported with $9 million in
FY04, with another $9 million requested in FYJ5.

4.8.3.3 Electronic Prescribing in the Medicare Prog  ram

In addition to the demonstration projects and pilot paog mandated by the MMA of 2003, the
legislation also provided for the development of etattr prescribing standards for all
prescriptions and other information related to benefiesapobtaining Medicare-covered
prescription drug benefits. The standards must allowhfasécure transmission of the
prescription, eligibility, and benefits information ¢lading formulary and prior authorization
requirements); information on the drug being prescribed;naedication list of the beneficiary
(including information related to drug-to-drug interactiadssage adjustments, etc.), as well as
information on the availability of lower cost and riyeeutically appropriate alternativé.

As published in the Final Rule of the Electronic PresicnipProgram, the HHS Secretary has
adopted standards for electronic transmission of meldistdry, eligibility information, benefits,
and prescriptions with respect to Medicare-covered PdruBs. These include the National
Prescription Drug Programs SCRIPT Standard and HL7 Miess&gandard’® As part of a
one-year pilot project, all Medicare Prescription DRIgn sponsors offering Medicare-covered
prescription drugs to eligible beneficiaries beginning muday 2006 are required to establish
and maintain an electronic prescription drug program thapties with the initial standards
adopted in September 2005 by the Secrétarccording to the MMA of 2003, the final
uniform standards for electronic prescribing must be adoptéater than April 1, 200&°
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4.8.3.4 Continuity of Care Record

The Continuity of Care Record (CCR) standards arentgafig content standards for a minimum
data set of the most important patient health infommathmong the core elements included in
the CCR standard are: identifying information (i.e., infation about the referring clinician as
well as to whom the patient is referred), patient idgintgy information and insurance
information, health status of the patient (problersis &dverse reactions/alerts, current
medications list, immunizations, vital signs, lab fessuecent procedures, etc.), care
documentation (i.e., some detail about the patient-plays&ncounter history), and care plan
recommendation (free text entry section that mayainmplanned or scheduled tests, procedures,
or treatmentf?! The CCR standards may be used as minimum content slarfdacore health
information that must be captured by EMR systems ordaterpatient health records that are
transportable and interoperable between provider EMR sy$féifise CCR can be used to
exchange patient health information in various clinieétisgs such as after a hospital discharge
with a follow-up visit to the patient’s primary-care plgyan, in an emergency setting, and for a
referral to another physician. It can also be used ¢k aditing outcomes, guideline
compliance, and quality of caf&

The CCR standards development was spearheaded by theiA&&Raboration with a

standards development organization, the American Socoefyesting and Materials
International. Other physician organizations have endatsnd participated in its development,
including the AMA, American Academy of Pediatrics, andss&chusetts Medical Sociéfy.

4.8.3.5 Privacy and Security Solutions and the Heal th Information Security and Privacy
Collaboration

In addition to the technical standards, efforts to stahzka privacy and security solutions are
also underway. HHS, through its ONC, recently awardefilarb million contract to the Health
Information Security and Privacy Collaboration (HISPEISPC is a partnership consisting of
the National Governors Association and other privaegurity, and standards experts. State
privacy and security laws as well as organizationaltleusiness policies vary significantly by
locality. This variation in security and privacy praesgoses significant challenges to
interoperable health information exchange. The HISAGnerk with state and local
governments to assess their capabilities and develop pEtreddress the variation and
challenges that accompany thém.

4.8.3.6 Certification Process and the Certification Commission for Health Information
Technology

Complementary to standards development efforts istdmelardization of the certification of
EHR systems. Whereas computerized patient record sybrasdeen under development for
several decades by the VA and other federal offices, E)$Eems are considered fairly new
technologies by the general public. EMR products, as wigmaw technology, will continue to
evolve and mature over time in both functionality asdbility, creating uncertainty among
physicians about the state of EMR technology. The largere stable vendors have focused on
the hospital market. Because EMR vendors that focissmafl physician practice settings are
smaller and share a more fragmented market, thegssestable, increasing the risk of
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investment for physiciarfé® Physicians typically do not have the expertise to détermhich
EMR systems will comply with emerging national staxdddior connectivity, data storage and
exchange, and privacy and security. Product certificati@@MR systems may support vendor
stability and product reliability, resulting in greater adahce among physicians to invest.

The Certification Commission for Health Informatidachnology was established in July 2004
to begin formalizing a certification process in a vendeutral setting. CCHIT is composed of
the American Health Information Management AssoamrtidlMSS, and the National Alliance
for Health Information Technology. The initial scopeGZHIT was to certify EHR products for
use in ambulatory care settings, including physician offitedroader goal is “to reduce the
risk of information technology investment by healthgan@viders, facilitate the offering
information technology adoption incentives by payors andhasers, and ensure
interoperability of HIT products with emerging local arational information infrastructure§?’

All three organizations that compose CCHIT provided seedifig and staff. CCHIT received
additional support from the California Health Care Foundaind recently received, from HHS
through the ONC, a contract award totaling $7.5 million @a#ree-year period. The ONC
contract, calle€Compliance Certification Process, considered as one of ONC'’s major
initiatives to further the widespread use of EHRs. As gfitie contract, CCHIT submitted
recommendations for ambulatory EHR certificationecid in March 2006 and certified its first
round of ambulatory software vendors on July 18, 2006. Titexia put forth by CCHIT must
include capabilities of EHRSs that protect health infornmgt&gtandards for interoperability of
patient health data, and clinical features that improtieqishealth outcomes®

4.8.3.7 Standards and Interoperability Efforts by t  he American Health Information
Community (AHIC) and the Health Information Technol  ogy Standards Panel
(HITSP)

The American Health Information Community, known as @ommunity, was created in 2005
by the Secretary of HHS to provide input and recommendatiomsaking electronic and
interoperable health records, with consideration forgoy and security. The Community is
charged with achieving these goals in a “smooth, marketgd®*°

In support of HHS and AHIC goals for interoperabilitye tHealth Information Technology
Standards Panel (HITSP) serves “as a cooperative paErindretween the public and private
sectors for the purpose of achieving a widely accepted and gsebf standards specifically to
enable and support widespread interoperability among heatbo#iware applications, as they
will interact in a local, regional and national hikattformation network for the United
States.®*° Funded by HHS and ONC, the HITSP was convened by theiganeNational
Standards Institute (ANSI) and a number of partnerjdimogy HIMSS, the Advanced
Technology Institute (ATI) and Booz Allen Hamilton. F8P is working to deliver
interoperability specifications for the American Hedftformation Community breakthrough
areas to “enable interoperability among different infation systems, software applications and
networks to communicate and exchange information in eurate, effective, useful and
consistent mannef*
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5.0 Discussion of the Literature
51 Introduction

In the literature review chapter, we presented the evideooestudies in a number of domains,
including:

» Impact of electronic medical records (EMR) and compudrzhysician order entry
(CPOE) on quality, safety, effectiveness, and efficyen

» Costs, benefits, and net benefits/return on invest(dt) of EMRs and CPOE

» Practice and physician characteristics that influence BEliFption

» Perceived benefits and barriers of EMRs

» Theories of technology diffusion in general and EMfudion in particular

In this chapter we present a discussion of the liteeatelated to the five domains listed above,

identify key themes, and generate hypotheses regardifigctioes influencing physician

adoption of EMRs. The purpose of this chapter is to:

» Summarize and discuss significant findings from theditege review
» Identify from these findings factors for inclusionard microeconomic framework
» Generate hypotheses that were subsequently explored inssis

The rest of this chapter is organized as follows: In Ghrep®, we discuss the literature related
to the impact of EMRs and CPOE on quality. In Chapterie3discuss the findings from the
ROl literature. In Chapter 5.4, we analyze the praetg® physician characteristics that have
been identified in the survey literature as being reiet@ EMR adoption. In Chapter 5.5, we
analyze the models of EMR technology diffusion. Finalh Chapter 5.6, we highlight the key
themes that are relevant to a preliminary framework.

5.2  Discussion of EMRs and CPOE and Health Care Qua lity Improvement
Literature

In Chapter 4.3 of the literature review, we presented ege&om studies that examined the
impact of EMRs and CPOE on the following dimensionkezlth care quality: safety,
effectiveness, and efficiency. In this section, weyaathe literature related to the same topics.

It is important to examine the link between EMRs and quédit a number of reasons. The
survey literature shows that physicians expect to reaprnality and safety benefits through the
adoption of EHRS32633.534physician expectations of these quality and safety bemedy be
influenced by the EMR safety and quality literature @itheough direct study or through the
influence of peers who have knowledge of this body ofarete The strength of the evidence, or
the manner in which physicians perceive the evidence, mayféctor in influencing physicians’
decisions to adopt EMRs in their own practices. Them@l of EMRs to promote safety may
resonate with physicians who place particularly high piyi@n the professional imperative to
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“first do no harm.” This may be highly relevant to “invaors” who, according to Rogers, are
more likely to embrace new ideas and may be chaizeteas believer®> However, physician
survey data continue to suggest that some physiciangiagpthose who work in smaller
offices, feel the evidence for the benefit of EMRw/&ak®3® A close examination of these
studies seems to support these physician perspectives. @wenséjor themes that emerged
from the review of the literature was the considerabnidiguity regarding the capacity of EMRs
to promote safety, effectiveness, and efficiency inligonactice settings. This lack of evidence
creates uncertainty about the types of benefits thatighps expect to realize through EMR
adoption.

Discussion of the Impact of EMRs and CPOE on Safety

Our review of the literature shows that the evidendanmthe prevention of errors and adverse
drug events (ADESs) with the use of CPOE is mixed and tshhadependent on the functionality
and usability of the system. A strong positive impad€BOE on ADE reduction was found, but
primarily at premier institutions that are thought leadarinformatics. These include Harvard-
Partners System, the University of Indiana—Regenstritiefy, and the Intermountain Health
Care Systerfi?”638:639.64004E ey within these institutions there is evidence tha@bpmance
varies with level of functionality. However, theeedlso evidence that CPOE systems may
contribute to errors, adverse events, and even mgrf&fif**These negative outcomes may be
related to a variety of factors, including inadequatetionality, poor usability, insufficient
training, or inadequate re-engineering of work processessertactors were presented as key
considerations in any CPOE implementatf§f.

In addition, the body of research related to the imp&EMRSs on safety offers limited analysis
of the capacity for office-based systems to reduce Afielsmortality. The effectiveness of
EMRs in the office-based environment requires extrapoldt@m the hospital environment; for
“innovator” or “early adopter” physicians who may be higimgtivated to address the well-
documented prevalence of errors, this may be sufficiémivever, the need to extrapolate the
positive outcomes, and the recently emerging negativetsepamtribute to the uncertainty
regarding the effectiveness of these systems in ttpabent environment. Uncertainty regarding
future benefits can slow technology diffusion. Cong8rsinterventions that address uncertainty
by providing evidence of efficacy may be useful in prongpadoption.

Discussion of the Impact of EMRs and CPOE on Effect  iveness

As with the safety literature, the evidence of the iohgd EMRs and CPOE on the effectiveness
of care is equivocal; it therefore creates uncegtassociated with the ability of EMRs to
promote effectiveness. Physicians may be influenced bjitdrsture in ways similar to those
discussed in the safety literature. It has been hypatwthat health information technology
(HIT), especially EMRs, can promote more effectiveeday guiding physicians, through
decision support, to practice medicine in a more evidensedbaanner. A close examination of
this literature suggests that the impact of EMRs and CRi@Edecision support may be
influenced by a number of factors. First, the mannerhich the messages are constructed and
delivered may influence their “usability.” And second, tla¢ure of the clinical problem may
also influence their impact. Routine schedule-baseihaers for items such as yearly Pap
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smears and immunizations may compensate for physiaigatfolness or inefficient paper
tracking and reminder systems. However, one might hypiath#sat in settings in which
physicians have a higher level of endogenous knowledge regardimical problem (e.g.,
hypertension), clinical treatment guidelines and promptsauoatribute less to physician
performance. This may be especially true in circumstaimcehich the clinical problem is
cognitively complex, such that simple prompts would provittle bdded benefit to clinical
judgment. This may explain, in part, why Asch found thatWYeterans Administration (VA) did
not perform as well in providing acute care as it did @vjging routine preventive car¥?

As with error prevention, this literature offers mixedssages to office-based physicians
contemplating the adoption of EMRs and/or CPOE. Althahghe is some evidence that EMRs
can promote more effective care through evidence-basedngeidie literature is not
unanimous. Although the existing evidence may be sufficierddme innovator and early
adopter physicians, its equivocal nature may contrilmutantertainty regarding the quality-
related benefits of the technology. Furthermore, ifls @vror prevention, the financial benefits
associated with evidence-based care are unlikely to atthe physician unless he or she
works in a highly capitated environméft.

Discussion of the Impact of EMRS and CPOE on Provid  er Efficiency

The literature suggests that EMRs, CPOE, and e-prescrisignss have the potential to
promote cost efficiency by reducing errors and their casthsequences, reducing redundant
and unnecessary lab tests, and promoting more costieffese of medication. It has been
suggested that EMRs may also be used to promote workflmieaffies that save providers
time, and contribute reducing labor associated costs.

There is significant uncertainty regarding the reabzeof efficiency benefits. First, the
evidence for improving provider efficiency in the outpatienvironment is sparse and
equivocal. Second, the realization of efficiency liiehes dependent on a number of factors.
Differences in efficiency may be related to the sogtasbn of EMRs with regard to
functionality and usability. Efficiency may also vamth the nature of the implementation and
the extent to which workflow and human process have bextified to maximize the benefit of
these technologies. Though focused on the inpatient emvenot, the literature underscores the
importance of properly integrating technology and humangsses (e.g., workflow) to produce
optimal results.

Once again, the literature offers mixed messages to péwysicontemplating adoption. Even if
EMRs do ultimately increase productivity after an inigiabt-implementation decline, it is clear
that this is not a universal experience. There is afgignt amount of uncertainty regarding
which systems will promote efficiency and what kindslwmges must be made to maximize
efficiency. Such uncertainty can inhibit the adoptiocanplex and costly technologies.

In addition, physician realization of certain benefitsch as reductions in redundant tests,
generic substitution and cost savings from ADEs, is depgmaethe physician’s reimbursement
mechanism. As with realization of financial benefrtsn providing evidence-based care, most
of these benefits will not accrue to physicians unlesgwmek in a highly capitated
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environmenf*’ Otherwise these benefits are more likely to actsywivate payers and the
employers who purchase insurance from them, and tagmeat payers and the taxpayers who
subsidize them.

There are a few major themes that emerge from anieation of the literature on EMRs and
safety, effectiveness, and efficiency. First, thesevery few studies focused on the ability of
EMRs to improve safety, effectiveness, and efficieinchhe ambulatory environment. Second,
the evidence regarding the impact of EMRs on safetgc@feness, and efficiency is
ambiguous, minimizing relevance to the small practicengetiihird, the ability of EMRs to
generate these benefits depends on a number of facwusling levels of functionality,
usability, and integration with workflow processes. Initola to the ambiguity associated with
the ability of EMRSs to generate these benefits, physscigealization of benefits is also
uncertain and depends on how the physicians are reimbutsediugl uncertainty related to the
generation and realization of benefits can signifigyadeter physician adoption of EMRs.

5.3 Discussion of EMR Cost-Benefit and ROI Literatu re

In addition to a review of the literature focused on EEMIRd quality, we also examined the
EMR cost-benefit and ROI literature. Although we foundesal limitations with this literature,
it is important because it focuses on one of the wmsimonly cited adoption barriers for
physicians who work in small groups: costs and a perceptimsufficient net benefit*®°4°
Aside from the actual quantification of costs and neebts, the literature also provides useful
categories of costs and benefits that may be relégaan economic framework.

The cost-benefit literature varies in methods, rigod relevance to EMR adoption in the
ambulatory environment. With the exception of the studibler, it is dominated by estimates
based on projection models rather than systematicriennpeéasurement of the costs and benefits
of actual implementatiorf8? We are unaware of any study that has, in a systefaation,
prospectively measured the pre-implementation baselmhéh@m assessed costs and benefits in
the post-implementation state. Rather, the modetsterely heavily on expert opinion and on
citations from the benefits literature described im@br 4.3 of the literature review.

Furthermore, the researchers are often studying honmagolutions, not commercial systems
of the type that the average EMR consumer would bé ltkepurchase. One might also
hypothesize that because these home-grown solutionskiaixed slowly and incrementally
over time, it may be difficult to capture all of thests associated with their development,
implementation, and change processes. In additionpth# sohort of authors who have
conducted this research might be characterized as adgsdoatHIT. When cost-benefit
estimates rely on expert opinion or judgment, “truechell bias” may produce excessively
favorable results.

All of the nine ROI studies we reviewed described a stropgyitive net benefit associated with
EMR adoption. As noted earlier, only four of the ninel Rddies focused on the ambulatory
environment. Of these, Wang and Miller focused on EMR aalophnd Johnston examined
CPOE adoption in smaller practices. However, onlifeviused empirical measurement of actual
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costs and benefits to estimate R&ICosts at the individual practice level vary signifidgim
response to a variety of factors, including functionapnactice size, and negotiating
capabilities, and the per-physician cost in these studieged between $33,000 and $43,000.
The costs accounted for in the literature include ame-acquisition and implementation costs
as well as ongoing annual costs. There are however, kitids of costs associated with EMR
adoption that have not been well accounted for ifitiyature. These include costs associated
with researching and selecting a vendor, costs relatée toustomization and selection of the
right sets of functionalities, and costs associatitl t®chnology obsolescence. All of these costs
have been cited by physicians as being relevant to tMf& &loption decisiof2°364 653.656
For small practices, these costs can be signifiaahtvaay constitute a significant burden,
thereby deterring adoption.

Although Wang and Miller both described a positive ROhvaMR adoption in small offices,
they arrived at this conclusion in different way$:°°>®*Wang’s model attributed the net benefit to
reduced ADEs and redundant lab tests, and more cost-effecéscribing practicés? This
benefit was strongly associated with a capitated reisgément environment. In contrast, Miller
did not find that that these factors contributed sigaifity to the net benefit in the 14 practices
he studied. Rather, net benefit was driven by the redabed costs associated with lower
transcription and file room costs, and increased reviouebetter documentation and coding.

The cost-benefit literature does not include the potieneiaefit that may be realized due to the
implementation of the Medicare prescription drug ben&his new benefit provides seniors

with drug coverage; however, that coverage will vary fram to plan according to the drugs on
each plan’s formulary. In the future, it may prove veuynbersome for physicians to track each
plan’s formulary and prescribe medications in a manasesistent with formulary guidelines.
Inappropriately prescribed drugs may require time-consumiegvientions that may burden
patients, office staff, physicians, and pharmacistsdriieng systems that automatically track
updated pharmacy formularies may yield significant bef&ftdlowever, this benefit remains
speculative and unquantified.

Although the actual cost and benefit estimates in iy lof research suffer from limitations,
the consideration of costs and benefits remains cdntthé adoption decision. When benefits
can be clearly demonstrated to exceed costs, adoptworeslikely to be brisk. The calculations
of these costs and benefits on the margin are egtyemportant to decision-making in
microeconomic models of technology adoption. The eeebt or ROI literature is important
because its positive findings are widely cited and may inflaghysician expectations regarding
net benefit. However, despite the positive projecti@eans’ survey suggests that many
physicians feel the evidence is wé8kA critical assessment of this literature would suppuat t
perspective. Prospective studies of costs and benedfasiated with EMR implementation
would improve the evidence base considerably and may haositave impact on physicians
contemplating adoption.
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5.4  Discussion of Literature on Practice and Physic ian Characteristics

In this section we discuss the findings in the litem@ssociated with physician and practice
characteristics that are correlated with adoption. 3tisey literature is fairly consistent in its
findings with respect to specific variables that coreelaith EMR adoption. For practice
characteristics, these include size, ownership, lotatiod specialty. In addition, physician
characteristics that have been shown to be relevelntde age and specialty. A closer
examination of this literature suggests that these physacid practice characteristics may serve
as proxies for other variables such as economies @&, seaé horizon for reaping benefits,
learning effects, and others. In addition, several cfetiactors may heavily influence practice-
specific costs and benefits, which in turn can influead@ption. In this section we discuss these
practice and physician characteristics and develop hypathsseciated with them.

5.4.1 Practice Characteristics

Practice Size

The survey literature has shown that the rate of anloparies significantly with practice size;
larger practices are more likely to adopt than smallactices. This is consistent with broader
models of technology adoption in which larger firm sinerelates with an increased propensity
to adopt new technologi®’ There may be a variety of reasons for this cormiasize may
serve as a proxy for other variables that truly undadmgption, including:

1. Ability to negotiate prices of costly technologies suslie&Rs—Miller found that even
within small practices, the ability to negotiate affelctiee price that small practices paid for
EMRs. Because of their size, large practices may psssereased bargaining power and
may be able to negotiate better prices.

2. Availability of resources to research the technologgrmiio adoption—As discussed in the
literature review, practices cite lack of availabilifyresources to research EMRs as a barrier
to adoption. Large practices may be able to overcoméahiger because they have
significantly more resources in labor and capital tootieto vendor and functionality
selection. These research tasks may be delegatedde sitfiff or may be diffused over
several physicians, thereby lowering the burden on anyespigisiciart® In addition, larger
practices may be better able to absorb this cost besales#ion time may not be
proportionate to the size of the practice. In other wdlrdse are likely to be economies of
scale here because smaller practices may have to detdime same level of research as
larger practices.

3. Ability to absorb risk and uncertainty— Because adoptioBMRs can lead to initial
productivity losses, large practices may be better aldésorb shocks associated with the
adoption of new technology.

These factors suggest that financial subsidies that ltheesystem cost, or reliable information
that lowers the cost of information acquisition andda@ selection, may be helpful in
stimulating adoption in smaller practices. In additiomctice size may also be a useful

Moshman Associates Inc., Booz Allen Hamilton Page 95



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

parameter by which to design and prioritize interventiéos instance, interventions aimed at
solo practitioners may be different than intervergiaimed at practices of five to nine
physicians. Alternatively, an economic model may suggestttis most cost-effective to focus
on a particular size cohort; say, two to four physicians.

Although practice size is strongly associated with adapttes, like other rank effects, it is not
an easily modifiable characteristic that can beadtdy those seeking to influence adoption.
However, as described above, size may serve as a foroayariety of other characteristics that
may be modifiable, and which in fact may be more imgadrthan size in actually driving
adoption.

Practice Ownership and Means of Compensation

As with practice size, practice ownership has been sliowa correlated with adoption. Practice
ownership can be defined in a number of ways. One wayaategorize ownership as
institutional versus noninstitutional or self-employed. Bund Sisk classify ownership into the
following categories: HMO, physician ownership, and “oth®&f* Alternatively, Audet uses the
classification of salaried and nonsalaried physiciautrgch would correlate to institutional
affiliation. Regardless of the specific approaches tomohef ownership, the literature shows a
direct correlation between ownership/means of comp@msatid adoption rates. EHR adoption
rates f%gsphysicians tend to be higher at the institutival than among small physician
offices.

A variety of factors may drive the association of evahip and EMR adoption. One is the
relationship between institutional ownership and largertioeasize, which can confer
advantages related to large size, as described above eAmothe financial structure of HMOs.
These organizations are responsible for the total ¢astre for a patient. Interventions that
reduce adverse events and redundant tests and promoteasedfective use of medications
will yield financial benefits to the HMO. Physician-owneagdices are less likely to realize
these benefits unless they are reimbursed in a capftatieidn (i.e., provided a fixed
reimbursement per patient). Those compensated in a feifdce environment are unlikely to
realize a financial benefit from these quality improeens. Furthermore, in a physician-owned
practice, the capital expenditure for an EMR will cotepeith the same revenue used to pay
physician salaries. Gans and colleagues suggest that satwites could experience a 10
percent reduction in take-home pay as a result of EMRemmentation, when factoring in the
amortized initial costs and monthly maintenance f&8s.

As Audet reported, salaried physicians used EMRs more thesatavied physiciar®’
Institutionally owned practices are more likely to comgae physicians through a salary
structure and are likely to be larger than physician-avgractices. Nonsalaried physicians’
income is more directly related to personal productititge devoted to nonpatient care
activities, such as selecting and implementing an EMRhawe a direct impact on physician
income®°®°%*Smaller practices may have higher opportunity costs,hgdda hinder adoption.
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Specialty

The survey literature has uncovered evidence that showossaation between specialty and
adoption. As with ownership, practice specialty has loedined in different ways in the
literature. Audet uses broad classifications such asa@éasiersus primary practices, while Burt
and Sisk use very specific specialties such as orthopediems, cardiologists, and
otolaryngologists’’®*"*These authors find positive correlation between spstsiaid adoption.

As with size and ownership, specialty can serve asragate for other variables. Different
specialties have different information needs, anddisisnction may influence the technology
required to support those needs. For instance, psychiduaigtsless need to regularly access lab
or x-ray results, and their notes are more likeligean narrative form and less conducive to
structured and semistructured formats. In such casedistidivantages of “paper-based
technologies” may not outweigh the costs associatddadopting newer technologies.

Template-driven documentation has also shown to b#etsome for some and is often cited as
a barrier to adoption for certain types of physici{A®rocedural specialties in which there are a
limited number of routinized procedures are more compatiltletemplate-driven formats that
simplify electronic data entry. It is notable that,cang proceduralists, ophthalmologists have
relatively low rates of EMR adoption. This low ratayrbe related to the highly specialized
nature of ophthalmologists’ information content, whadten involves pictures and complex
diagrams of visual fields.

In addition to functional needs, specialists, espgcmibcedural ones, are reimbursed at a higher
rate, thereby increasing the affordability of EMR to tipeactice.

Location

Location is another characteristic that has beerelzaed with adoptiof’”® As with practice size,
ownership, and specialty, location is likely to représenumber of factors that drive differential
rates of adoption. These include the presence of standaedsominance of a single payor, and
the existence of local health information networks.

Physicians have cited a lack of standards, both on adadahational level, as an obstacle to
adoption®”* This contributes to uncertainty regarding the potergiabbsolescence with existing
commercial products. Standards may apply to messaging aatiulary, system architecture,
privacy and security, and other domains. Although localdstals should harmonize with
national standards, local variation is inevitable beeaagional standards do not yet exist.
Localities with more active participation in settingreards may have higher adoption rates,
because standards can reduce uncertainty associataeéehitiology obsolescence.

Health plans may glean significant benefit from brpaysician adoption of EHRS> However,
the role health plans play in providing support for adopti@y vary by geography because the
benefit realized by the plan will vary by market sh&i@. example, if a region has a single
dominant provider with more than 75 percent market shamgytbe rational for that plan to
subsidize physician adoption of EMR, CPOE, or similahtelogies, because that plan is likely
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to receive a dominant share of the benefit realized. Btoss Blue Shield of Massachusetts,
which has dominant market share, plans to fund adoptidmnaplementation of EMR, including
training and change management, in 500 physician officésas tommunities. However, if the
market were fragmented, it would not be rational feingle plan to subsidize physician
adoption because the benefit would be diluted across naufiipis, all competing with the
funding firm. Further research may reveal parallel bna that can be mapped to geography
and market share.

Although locality, like practice size, is not a modifia attribute, understanding local needs and
characteristics may help craft more effective programdrive adoption. Inner-city and rural
environments are likely to have unigue needs, and geographiesr fremoved from centers of
leadership may benefit from local demonstration projectsfect” the local culture and
stimulate a contagion in the area. Environments withqodarly low reimbursement rates may
require more substantial financial subsidies. In aradsmultiple health plans, incentives for
payers to form coalitions to support local adoption mafyuidul to explore. An alternative
strategy would be for policymakers to focus on a moréduirset of regions that are further
along in development to help them reach a “tipping paimt stimulates widespread adoption
and interoperability. Demonstrable benefits in thesselgrconnected communities could be the
evidence necessary to spur more aggressive local invesmaher communities.

5.4.2 Physician Characteristics

In addition to practice characteristics that influeadeption, the survey literature provides
evidence on the impact of physician characteristicsMR Bdoption. These factors include age,
gender, and specialty. In this section we discuss thmfjedelated to the impact of age and
physician specialty on adoption.

Age

The survey literature is not unanimous in its findingatesl to age and adoption. Although Burt
and Sisk found that physicians over 60 were less likelyaptadudet found no correlation with
age?’®®""Burt and Sisk hypothesized that older physicians may betasfortable with
computers, making them less likely to adopt an E¥ffge, however, is likely to represent a
broad range of personal characteristics that may indi@doption in different ways. How these
sum to influence the decisions of a given individual may%° Age is likely to correlate with
income, with older physicians having higher income and oethnThese characteristics may
encourage adoption. Finally, the correlation betweeraageadoption found in the survey
literature may be explained by the length of the timezborneeded to realize benefits that may
have varying effects on physicians of different agethércase of an EMR, a significant portion
of the investment is a one-time sunk cost with bemaficruing over a longer period of time. The
length of time needed to realize benefits is uncedgathmay also depend on the level of
functionality.®®® Older physicians are likely to consider the cost gfl@mentation and balance
that against the time horizon over which they ardyike reap the benefits. An older physician
close to retirement will therefore have a shorteethorizon over which benefits may be
realized, making realization of benefits uncertain. Tieseased uncertainty may make older
physicians less likely to adopt:
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Specialty and Risk Appetite

Burt and Sisk found that the specialty of the physiciamre/specialty is very specifically
defined, is correlated with adopti6¥.As with other practice and physician characteristics,
specialty may be a proxy for other factors that may infteeadoption. These factors could
include associated individual characteristics such asppktite, comfort with uncertainty,
attraction to new ideas, decisiveness, or comfoh teithnology. However, this area is not well
explored in the literature, and we have found minimal eviddo lend credence to this
hypothesis.

One might also theorize that individuals who chooseiapies that are technology intensive and
require more frequent adoption of new technologies, aagirocedural specialties (e.g., surgery,
cardiology), may be more adept at using new informagchnologies such as EMRs because of
the cumulative learning effects that may be transfeiifbdre is some support for this hypothesis
in the literature. Kjerulff and colleagues have examieetinology anxiety in different kinds of
nursing units using the Technology Response Questiorfiaifae authors found that nurses
working on psychiatric units were most anxious about workiilg medical equipment, whereas
surgical and intensive care unit nurses were least anxibosewho were less comfortable with
medical technologies were also less comfortable egthputers.

Although one cannot draw any reliable conclusions frorselmdservations, they do suggest that
there are differences among physicians of differing sjpesdhat may influence the proclivity

to adopt new technologies in general and EMRs in paaticBimilar to age and practice size,
specialty is nonmodifiable. However, specialty may Baraogate for other variables that may
be relevant to the creation of the economic fram&wbhese differences in specialty types may
imply differences in the types of interventions and eis¢ed physician responses. For example,
physicians may respond differently to similar technaegvith different kinds of user
interface<®® This may have implications for the manner in which #idognterventions are
structured and communicated.

5.4.3 Discussion of Benefits and Barriers Literatur e

In addition to an examination of physician and practiwacteristics that influence adoption,
the survey literature and the Davies Awards provide datheperceived benefits and barriers
to EMR adoption®8°:686:687.688,689,690,691,692,693.694.695ffage nerceptions provide insights into
factors that deter or promote adoption. In the tedmodliffusion models from economics, the
perceptions about benefits and barriers (which can beedi@s costs) are represented in the
form of mathematical expectations. It is these ex@xts about costs and benefits that
influence adoption in the models. It is reasonable peeixthat physician perceptions are what
affect adoption, even if the perceptions differ fraeality.

The survey literature and the data from the Davies Awanalgde information on the benefits
that physicians expect to receive or have received from EHR
adoption®®7/098.699.700.701,702,703,704,705,706,707. 08¢ gryey literature lists these benefits as
important motivators of physician adoption. Expectatidrspecific types of benefits such as
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improved charge capture, reduction in ADEs, decreasedtehartand improved employee
retention from adopting an EHR have been cited in thalitee (see Exhibit 31 in the literature
review for a summary of expected benefits). A closangration of these benefits reveals that
they can be grouped into categories of expected betleditéead to increases in revenue,
decreases in costs, and/or improvements in quality detysa

Physician surveys show that physicians expect to enlthereevenue through improved
charge capture, improved collection rates, and decraasesialg’!® ' 712713.714.715,716,717,
718,719.720.721. 7280 cause one of the motivators for EMR adoptioiéspotential to increase
revenue, thereby increasing income, we can posit that jnysiconsider income. This finding

is consistent with economic models of physician belamiavhich one of the variables that
maximizes physician utility is incom&? The other avenue through which physician income can
be increased is through a reduction in practice costssUivey literature also found that
physicians expect to reduce costs with the adoption of £NIRese costs are associated with
transcription, number of full-time equivalent employesmsd other

724,725,726,727,728,729,730,731,732,733,734,735,736
factors.

In addition to revenue enhancement, quality and safgiyomement are important motivators of
physician adoption. This has important implications foeemnomic framework of physician
adoption because this set of motivators may be seenbiodiman economic and noneconomic
perspective. Enhanced quality and safety may confer an meobenefit through a number of
mechanisms. In highly capitated environments, a reductidDis may result in lower total
costs per patierit’ In a pay-for-performance program, compliance with gualitlicators may
yield enhanced reimbursement.

However, the professional imperative to “first do @orh” may also influence adoption. It
would therefore be important to include non-financial matix&of adoption in an economic
framework. Such beliefs are important motivators ingady adopter cohort described by
Rogers’*® In microeconomic models, this may be captured in yfilinctions in which functions
other than profit or income are maximized. These othmations may include variables such as
patient safety.

There is significant convergence in the literature neigg the barriers to adoption in small
physician offices. The strongest theme is excessivadiaband time costs in the face of
uncertain financial benefits. In many ways, other theare derivative, in the sense that they
either increase cost or uncertainty in some way. Tindyde inadequate sources of reliable
information regarding products and their costs and benédithnical challenges, including poor
usability and lack of support; inadequate infrastructure, inetudarious types of standards; and
inadequate support from colleagues.

Uncertainty regarding products may also be related tadtien of obsolescence. Although
concerns over technical obsolescence were not spegichdressed, in two studies physicians
cited a lack of standards as a barrier to adoptidfi°lt is plausible to infer that physicians fear
adopting a technology which may not be compliant withire standards and which will be
rendered obsolete when those standards are adoptedtdintgeor rather how a potential
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adopter copes with uncertainty, is related to appetitesk. Those who are more comfortable
with risks are more likely to be early adopters.

Influence by colleagues, whether direct or indirect, lentshown to affect adoption rates, as
suggested by Rogeré! The literature suggests that physician social netwoeksignificant
channels of information that may influence uncertaieityer positively or negatively, and
thereby impact physician adoption behavior.

By better understanding the barriers to adoption, reffeetive interventions may be designed to
accelerate adoption. Interventions can largely beled into the following categories: financial
subsidies; incentives or mechanisms to lower cost;nmdtion and training programs;
infrastructure support, including technical and privacy statsja&ertification standards; and a
more adoption-friendly legal environment. The successgfof these interventions lies in the
details of how they are structured and implemented.

5.5 Discussion of Models Relating to EMR Technology Adoption

As stated in the literature review, there are verydeticles from the peer-reviewed literature
that focus on the diffusion of EMR in general, and malt practice settings in particular. In
addition, all of the published articles in this area miyaggregate industry-level models of
diffusion in which social influence appears to be tHe dover of adoption. Most of these
articles are based on the Bass technology diffusion hiddeussed in Chapter 4.7 of the
literature review) and therefore do not have the capahbilitapture decision making at the
individual practice level nor the factors that influettoese decisions — this approach does not
provide any evidence into the actual behavior of physicigns.

Our review revealed three articles (Anderson and Jay, Bnd Bower) on EMR diffusion that
are based on the Bass theory of diffusi@h’**’*°0f these three articles, Anderson and Jay
focus on use rather than adoption of EHR in an inpiasetting and is therefore less relevant to
our study. Bower’s model is focused on physician adoptiimgh the model encompasses
practices of varying sizes. The recent article by Fotdesonly one in a peer-reviewed
publication that is focused solely on the examinatioBMR diffusion in physician small
practice setting$*® Regardless of the focus on type or size of carengetil three articles rely
on two parameters to explain diffusign:which represents the intrinsic tendency to adopt, and
g, which represents the coefficient of imitation ociabcontagion. Variations in these two
parameters generate alternative industry-level diffusiones for EMR.

We identified four significant limitations with the Baapproach to modeling technology
diffusion that naturally extend to existing models of EBtioption that use the Bass approach.

First, it is unclear whose intrinsic tendenrgaptures, because physicians’ intrinsic tendencies
may vary. Intrinsic tendencies to adopt EMRSs, for edanmgould be a reflection of individual
tastes and preferences for risk or individual capabilibdesarn new technologies. These articles
do not describe how these varying tendencies can be aggregata single parametpr One

can, however, make certain assumptions that genemsintjle parametqr. 1) intrinsic
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tendencies for all small practices are identical, winiety not necessarily be the case, or 2)
intrinsic tendencies vary and are somehow aggregatedsadrpsactices using a weighting
scheme, which may lead to inconsistencies because éitemaights can change the aggregate
representation of these intrinsic tendencies.

Second, these models rely on social contagion oatimit to explain adoption. Adoption in these
models occurs as a result of epidemic effects, inpicaptures the probability of adoption
increasing with the number of adopters. Epidemic modeis eeater applicability in

explaining the spread of infectious disease becausedbalplity of getting infected is not
typically chosen by the individual but is driven more g probability of coming into contact
with an infected person.

In contrast, EMR adoption is a result of a conscmerssion undertaken by an individual
physician or a practice. The decision to adopt is thezdikely to be influenced by multiple
factors that drive adoption (as evidenced by the suitarature’’:748:749.750.31 ather than
simply being a function of the number of adopters.dditeon, the number of adopters may be
relevant not because of a contagion effect but due tfmlibgving reasons: 1) an increase in the
number of EMR adopters may increase the benefits oftatiaibrough interoperability and 2)
an increase in the number of adopters leads to agaiserin the amount of more robust
information on EMRs available to nonadopters. Thesdeais of EMR adoption do not explicitly
account for these underlying reasons for diffusion to irser@ath the number of adopters. The
Bass-based models of EMR adoption do not possess thepappstructure to explore these
factors underlying the relationship between contagion angtiato

Third, predictions of adoption rates generated using thed&as®ach are more akin to simple
curve-fitting techniques in which valuespé&ndq are chosen to fit a curve to a limited number
of data points on EMR adoptidrf:">*These curve-fitting methods do not provide insights into
the underlying behavioral factors that drive adoption.

Fourth, because these models are based on specificatiaggregate industry adoption curves
that have not been derived from individual adoption decisttieg construct does not allow one
to account for a number of factors and the complexriglionships that have been shown to be
relevant to adoption in the literature. In developangreaningful framework for EMR adoption,
we believe it is important to use an approach thatre@orporate the various factors identified in
the survey literature as being relevant to adoption.

5.6 Discussion

Our review of the literature has revealed certain keyrfgglthat we believe are relevant to the
development of the economic framework. In this secte briefly discuss four critical themes:
costs, benefits, uncertainty, and the role of inforomatin Chapter 8.0 we present a detailed
mapping of the evidence from the literature and site \sitee elements of the microeconomic
framework.
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Important physician motivators of adoption are cost s and benefits (financial and
nonfinancial in nature) associated with EMRs

The survey literature underscores the importance of aagtbenefits in EMR adoption.

Different types of costs have been shown to be aelketo the adoption decision, including
acquisition and implementation costs. There are dtinelis of costs associated with EMR
adoption that have not been accounted for in theatitee. These include costs associated with
researching and selecting a vendor, costs related to ttwarceation and selection of the right
sets of functionalities, and costs associated withrtelogy obsolescence. All of these costs have
been cited by physicians as being relevant to their EMRtiodecision!>*73°7°6.7578

Similarly, there are a wide variety of benefits thdbption of EMRs could yield. These include
both clinical and nonclinical benefits. From therktire it appears that physicians are motivated
by both types of benefits. An economic framework fdétHEadoption must account for
physicians’ preferences for increasing income and improvingtgual

Factors such as physician and practice characterist ics appear to indirectly affect
calculations of costs and benefits

Although a number of practice and physician charactesistave been shown to be relevant,
many of the factors can be linked to costs and beneiitshee ability of a practice to realize

them. In Chapter 5.4, we presented several factorsitidgtrlie the correlation between practice
and physician characteristics and adoption. Most of tfaeters were based on considerations of
costs and benefits or factors that influence thems@& ngclude economies of scale, learning
effects, reduction in costs of selection and implemt@ through standards development, and
reimbursement mechanisms that affect the ability ohatjme to realize benefits. Some of these
influences on costs and benefits would be relevanietetbnomic framework.

Physicians face considerable uncertainty in the rea lization of costs and benefits, which
can act as a significant deterrent to adoption

One of the major themes that emerged from our surivhediterature is the uncertainty
associated with costs and benefits. As stated previqusjgicians cite excessive costs in the
face of uncertain benefits as a barrier to adoptimaddition, physicians made specific
observations about certain factors, including lack ofdsteds and vendor instability that
underscore this uncertainty. Physicians also perceateettisting evidence on costs and benefits
is weak; this contributes further to the uncertaingpoagted with the value of EMRs. It would
therefore be important to include uncertainty in an eooa framework of EMR adoption.
Models of technology diffusion in economics have tiiedally emphasized the role that
uncertainty plays in investment decisions; this factortbarefore be useful in guiding the
development of the framework.

Role of information

Finally, given the uncertainty physicians face in ad@gp&EMRSs, information can play a critical
role in lowering the uncertainty associated with costsl@enefits. Technology diffusion models
from the economics literature incorporate the rolenfofrmation using a Bayesian specification.
As stated previously, physicians may obtain informatioough a variety of sources. One
source is through peer-reviewed literature; however, agstied in Chapter 5.2, this literature is
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ambiguous and may not help lower uncertainty. Anotherceogrpeer networks, the importance
of which is emphasized in social network theories. &ltfh economic models stress the role of
information, they do not specify the channels through wthe information can be obtained.
One approach would be to integrate social network thewtyradels from economics to
explicitly include peer networks. Regardless of how inforamais acquired, it would be
important to include “information updating” in the microaomic framework.

As previously stated, existing models of EMR diffusion doexgtlicitly account for these

factors, which have emerged as being relevant to theiadaj#cision. The emphasis of these
models has been on contagion effects and aggregateadoptves. Contagion or the effect of
peer networks is relevant because these networks canasechannels through which
information is obtained, however other factors mustdiesidered as well. It is clear that any
microeconomic framework of adoption must be based dridual- or practice-level adoption
behavior, including considerations of costs and berefitsthe associated uncertainties, and the
role of information in altering uncertainty. The featutlest must be represented in the economic
framework lend themselves to the use of options modeats/estment in economics that have
been applied to technology diffusion.
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6.0 Site Visit Summary
6.1 Introduction

In Section 5.6 we discussed key factors from the litezghat have shown to be relevant for
EMR adoption. These key factors of costs, benefitd,umcertainty formed the basis for our
preliminary microeconomic framework for EMR adoptionrthermore, our framework
postulated that these costs and benefits were dependamtuonber of the practice and
physician characteristics that have been shown totelated with adoption. To validate the
elements of our framework and to further explore cettgpotheses generated, we conducted
telephone interviews and in-person visits with physiciactmes. In this chapter, we describe
the findings from these eight interviews/visits. Despiie small sample size, the site visits
provided valuable insights into factors that influence physiagoption of EMRSs.

6.2  Approach and Rationale for Site Selection

6.2.1 Site Selection

We developed a list of sites based on recommendatiomsthe TEP and referrals from Booz
Allen subject matter experts. Although our goal wasittude a spectrum of practice
characteristics, diversity was limited by small saergtze. We developed a set of criteria to
evaluate potential sites for inclusion. These critemé the associated rationale are presented in
Exhibit 34.
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Exhibit 34. Rationale for Site Selection Criteria

Criterion Rationale, Comments, and Goals

Practice Size 1-9

Physicians « Accounts for approximately 80% of physician owned offices with about 60% being 1 to 4 physicians (AMA
survey; Casalino; Burt )
«In surveys, 10 physicians and over are often bucketed in cohorts that include 20 to 50 physicians — relatively
large practices (AMA, Burt, Gans, Audet, others)
«Increased size highly correlated with adoption; significant increase in adoption in the cohort of 10 MD and up.
1-9 captures the least likely to adopt (Burt, Audet)
«Goal: include diversity of practice sizes from 1 to 9 physicians, with emphasis on 5 and less

Physician ownership
of practice «Physician ownership is strongly correlated with lower adoption rates (Burt and Sisk)
*Goal: only include physician owned practices

Practice Specialty
«Certain specialties, especially procedurally oriented specialties appear to be correlated with increased
adoption (Burt)
«Exceptions may include ophthalmology, gastro., (Gans)
«Goal: include a diversity of specialties

Practice Location
«Location may influence adoption because of reimbursement rates, HMO penetration, local culture and social
networks etc
*Goal: include a diversity of locations

Age range of MD
«Correlation with age over 60 and lower rates of adoption (Burt)
«Goal: Include a diversity of practices that capture a spectrum of physician ages

MD Gender
. No correlation with adoption in current literature, but balance in informant cohort is desirable

« Recent implementations may be more reflective of rapidly evolving environment, however some members
of the TEP felt older implementations would also provide insight. With older implementations we may get a
Years since adopted better perspective on costs and benefits

« Goal: Emphasize more recent implementations (within 2 years) but also include smaller number of older
implementations (3-6 years)

Implemented Adoption
« Can provide perspective on selection and implementation process
« Goal: Select 4-5 offices that have already adopted (per TEP discussion)

Adoption Status Considering EHR Adoption
. Can provide insight into current process of deliberation
. More challenging to identify; more limited choice of offices
. Goal: Select 1-2 offices that are considering EHR adoption (per TEP)
Decided Against Adoption
B Can provide insight into the perspective of the non-adopter
B Challenging to identify; more limited choice
. Goal: Select 1-2 offices that have decided not to adopt (per TEP)

- . Those more willing to participate are more likely to cooperate with extensive interview process (3+ hrs
Willingness to phone; 3+ hrs in person)
participate «  Goal: favor offices that appear more willing to participate

Other
. Other unique attributes or relationships that may be identified. For example, offices where paper and
electronic health records are used concurrently.

A practice profile screening tool was developed to gathernmrdtion on practice demographics
including size, status of EMR adoption, age range of offia#, and location. Practice sites
were contacted via phone to gather the profile data adetéomine willingness to participate in
a site visit. This information was used to narrow theolissites to those that matched the pre-
determined criteria. Thirty-four sites were contacted liyne. Of those, 21 sites completed a
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preliminary questionnaire. Of these 21 sites, 19 agreed taipaté further in phone
interviews/site visits; however none were in the gaties of “Considered and Not Adopted” or
“Never Considered Adoption.” Based on the establishedieritdne eight sites shown in Exhibit

35 were selected.

Exhibit 35. Selected Sites

Number of Practice Geographic Implementation Participation
Site ID | Site Specialty Physicians Location Description Status Level
Site A | Family Medicine 4 Murfreesboro, Urban Adopted — 5 yrs. | Phone and
TN (medium) Site Visit
Site B | Ophthalmology 2 Indianapolis, IN | Urban (large) Adopted — 3 yrs. | Phone and
Site Visit
Site C | Cardiology 2 Sheboygan, WI | Suburban Adopted — 2 yrs. | Phone and
Site Visit
Site D | Internal 6 Laurel, MD Suburban Adopted — 2 yrs. | Phone and
Medicine and Site Visit
Pediatrics
Site E | Pediatrics 3 Bridgeport, CT Urban Adopted — 7 yrs. | Phone and
(medium) Site Visit
Site F | Ob/Gyn Jesup, GA Rural Adopted — 3 yrs. | Phone Only
Site G | Family Medicine 5 Wilmington, DE | Urban Considering — Phone Only
(medium) Signed Contract
Site H | Pediatrics 1 Chicago, IL Urban (large) Considering — Phone Only
Signed Contract

The sites were not compensated for their participatidamappreciate the generous contribution
of their time and the candor with which information wasvided.

6.2.2 Site Visit Methodology

Based on comments received from the TEP and ASPE, vedoged structured guides to
facilitate discussions with the sites. To ensure affectata collection and to minimize burden
on the sites, the discussions were conducted in two phéskephone interviews, followed by
site visits. To reduce burden on the sites, we limitechtimber of practice staff who
participated in the interviews. In most cases, a sipgiet of contact, either the physician who
championed the EMR adoption effort or the office nggmaserved as interviewee.

Telephone Interview

We developed a telephone interview guide (Appendix B: Phadeeview Instrument) for use in
the phone interviews. The original intent of the guides wo facilitate a detailed interview
process involving multiple staff members. To increase @patiion by physician practices, we
modified our approach to permit completion of the teleghoterview in 1 hour.

Site Visit Interview

Upon completion of the telephone interviews, we $etkéa subset of five sites for in-person
visits. All five sites had adopted EMR systems and wltang to participate in the in-person
visits. A two-person team visited each site and conductezliBinterviews. The team met the
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practice staff but focused on interacting with the phgsiar office manager most responsible
for the EMR purchase and implementation. All the gitewided a demonstration of their EMR
system and related functionality. The site visit diseuss were guided by the In-Person Site
Visit Instrument (Appendix C: In-Person Site Visit inshent). Following the completion of site
visits, we analyzed the data to identify emerging themels as types of functionality adopted,
barriers to adoption, and others.

The telephone and site visit discussions focused onaor rategories:

» Practice Demographics.To further characterize a given practice, we gathered
information on practice demographics.

— Practice age and specialty

— Number of locations

— Total number and mix of full-time and part-time staffr{ical and nonclinical) in
practice

— Age and tenure of physician(s)

— Practice ownership structure

» Billing and Income. To the extent practices were willing to provide inforimat the
sites’ billing and income information was collected.
— Average income of physicians in practice in 2005
— Total gross revenue in 2005
— Total costs in 2005
— Major types of costs
» Labor costs (distribution of labor costs—clinical veradsninistrative)
* Non-labor (e.g., office space, computers, hardwareyaodt other overhead)
costs
— Reimbursement methods (Medicare, Medicaid, private inseraself-pay)
— Number of patient encounters per physician per day
— Physician hours at practice—full-time/part-time
— Size of patient population

» EMR Decision-Making ProcessThe goal of these discussions was to understand the
complexity and resource intensity of the selection @ecAs stated in Chapter 5.0, the
costs associated with this process are under-reported ietfature.

— Prior experience with EMRs and other technology (idirlg practice
management)
— Reasons for investigating EMRs
— Description of process to research and evaluate an EidiRding:
» Selection of vendors for evaluation
* Ease of evaluation
— Resources expended in research and selection including:
» Timeframe for evaluation
* Receipt of monetary and non-monetary resources for Edttion
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6.2.3

— Decision-making process
— Challenges in evaluation of an EMR

EMR System Characteristics.The focus of this section was on the EMR system
characteristics, EMR costs, and implementafidre EMR functions, usability, and
customizability of the EMRs purchased were also addreS#ed. were asked to describe
their implementation processes and any challenges eetednn their processes.

— Vendor

— Description of functionality

— EMR costs

— Implementation process

— Financing of purchase

Actual and Perceived Benefitsin this section we asked sites about the actual or
perceived benefits of EMR adoptioNe explored both the financial and nonfinancial
benefits.

— Improved patient safety

— Improved quality of care (decision support; evidence-basedcmedli

— Cost reduction (labor/other)

— Improvements in workflow processes

— Revenue enhancement/charge capture

— Differentiation in marketplace (have competitors addfriet adopted; have

patients requested)
— Improvements in your quality of life—increased leisureetim
— Other

Barriers to Adoption. The literature review revealed a number of barrierst Gas been
identified as a significant barriét® but the literature did not explicitly address cost-
related factors such as access to credit and thetivesimportance. Other barriers such
as uncertainty regarding obsolescence and the uncesantated by an inherently
complex technology were hypothesized but not specifieadptored’®® Some of these
factors are explored in greater detail in the telephoterviews.

Post-Implementation Observations Adopters were asked to reflect on their current use
of EMRs and articulate lessons learned that mightfitehese considering adoption.

Project Limitations

Any interpretation or use of the information presentetimreport must take into consideration
the inherent limitations of this project. The resultshig investigation are limited by the sample
size of eight sites, which cannot reasonably be coreside representative sample of small
physician practices. Nonetheless, the results do providemaf@n that offers insight about the
experiences some small physician practices have hadmygtementing and using EMRs. A
further limitation of this investigation is that infortian gathered is not consistent from site to
site. The ability to collect comprehensive data condistasross sites was constrained by the
availability of sites for phone interviews and site teisi
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6.3  Analysis of Site Visit Data

We analyzed the data gathered from the telephone intesard the in-person visits to identify
key themes. We present these key themes in this sefttilomved by a brief discussion of
findings for each site.

6.3.1 Practice Demographics, Income and Background

Each of the eight sites included in this study were plarsiowned and -operated practices, with
fewer than nine physicians per practice. The practicessepted a diverse set of sizes (staff to
physician ratios for the sites, in order of presentatieere: 11:4, 3:2, 24:2, 11:5, 18:3, 10+:1,
NA:5, 2:1), ownership structures, and specialties (includinglyamedicine, pediatrics,
cardiology, and ophthalmology). The physicians includetienstudy also represented a diverse
mix of ages and sexes. Physician ages ranged from 30 torg4 @@ sites each had one
physician who was significantly older than the other phges. One of the sites trained a
previously retired physician (over 70 years old) to adopEM& system soon to be
implemented in the office. The other site, which iginap of a father and son team, allows the
older physician to retain his paper records as he is umgvitth use the EMR. Specialists
commented that EMRs purchased required customizationdbtheeparticular needs of their
practices. The sites represented a wide range of intav@is, though most of the physicians’
incomes were in the $100,000-$200,000 range.

6.3.2 EMR Research and Decision-Making

There were several factors that motivated EMR adoptidhase practices. These included the
need to improve efficiency, reduce storage requiremerdss shedical records between multiple
office locations, and eliminate loss of charts. Some iplays explained that they were drawn to
EMRs as “the thing to do” or by a general interest ifi.Hh each case, physicians recognized
the importance of HIT as the “wave of the future” antcpated an increase in EMR adoption
rates.

All the practices except one evaluated multiple EMRargad selection. Practices relied on a
variety of sources to gather information about EMRSs: éxau the literature, attending
conferences or trade shows, consulting their respespieeialty societies, speaking with peers
and colleagues, and experiencing EMR demonstrations botie @md in person. Each practice
initially considered multiple vendors (between 1 and 28)then conducted detailed evaluations
of approximately three to four EMR vendors.

In sites with multiple physicians, the EMR effort wed by a physician champion who was able
to achieve unanimous buy-in from all the physicianfiéngractices. Only some physicians
however were interested in gaining the perspectives anthmfyall staff members who would
use the EMR systems that were considered. In our setalif sites, this factor did not seem to
make a difference to sites in terms of their abtlitysuccessfully implement and train all staff to
the system. In all cases, sites reported that afl\stat very satisfied with the system post-
implementation, including staff members who were ifitiaksitant.
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In all the practices, the EMR adoption effort, fromtial research to implementation, was
championed by a single committed member of the practsezi®or leadership. In most cases this
champion was a physician, and in all cases but oaepttysician had prior experience with
EMRs. In some cases that prior experience included @xeell knowledge, such as a
background in electrical engineering. This existing humaitalaappears to provide a

significant advantage to practices in overcoming the lvart@geadoption. The one physician
interviewed who had no prior first-hand experience withRS found the research and decision-
making process to be overwhelming and sought the supporooaltant in his

implementation.

6.3.3 EMR System Characteristics

Three of the five visited sites demonstrated EMRs witly gemilar user interfaces that
resembled a series of folders, allowing users to acepse® of a patient’s chart and
administrative tasks as one would navigate a desktop.oDitne sites used a product that had
similar functionalities as the others, but presentediier with a single screen that walked one
through workflows. Another practice had a very differesgr interface that used long lists of
text options that were manipulated by the user to inputrimdtion from patient interactions. In
all cases, offices with EMRs had practice managemestess, but only some were fully
integrated with the EMRs. All of the systems discdsséh the sites had basic functionalities of
scheduling, reminders, messaging, and medical history. Sgstems had enhancements such as
order entry and electronic prescribing (e-prescribing.),edlsas alerts and reminders. All
practices visited used a mix of desktop personal comput€sy @hd laptops or tablets.

Practices spent between $15K and $80K on the purchasewéasofvhich may (or may not)
have included a practice management system. In all casgte training and implementation
were included in the purchase price of the system. @mst®ntinuing maintenance and support
varied by practice. Site expenditures on hardware varieallse some sites had implemented
other HIT systems prior to EMR adoption, while otherd ttaupdate their entire IT
infrastructures to accommodate the EMR.
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Exhibit 36. Site EMR Purchase Expenditures

Costs of
Purchase and Site A Site B Site C Site D Site E Site F Site G Site H
Implementation
. Total — . $15K-
Hardware $54K Not cited $125K Not cited (see total) $42K (see total) $20K
(in$céllt?(t|<es EMR —
practice $30K $80K Total EMR —
($7,500 (includes $150K $20K, $15K—
Software mgt.) + licensing practice $57K (includes PMS - (see total) $20K
15% as
i : fee mgt.) hardware) $12K
icensing | .
fee included)
. . . $100K in
Software training Included Included Included in Included in Included Included total up-front Not
and installation in price in price price price in price in price cosF,)ts cited
$417/mo for
software and
$667/yr for $1,500 or
o interface $1,500/qtr less per
Software 15% of support from | (maintenance $6KIyr for month (20%
. software ; both
maintenance and vendor (total | fee includes . of up-front Not
purchase | $1,400/yr . Not cited EMR and .
support ) maintenance vendor total per year cited
price - ) PMS ;
including support) in
external IT maintenance)
contractor =
$30K/yr)

6.3.4 Actual and Perceived Benefits

The five practices that adopted and implemented EMR¢ifigeilhmany of the benefits of
adoption that are cited in the literature. While nohthe sites quantified all benefits they claim
to have realized, most were able to offer anecdotqiialitative evidence to justify their
perceptions of benefits.

Impact on Efficiency
» All the practices that have implemented EMRs cited awed efficiency as a general
benefit to adoption.
» Some cited employee satisfaction/physician qualityfefithprovements.

Impact on Revenues and Costs

» Some of the sites were able to quantify personnel and clse savings and chartroom
storage savings.

» All that have implemented EMRs cited improved chargewaps a benefit of adoption,
but only two demonstrated an increase in coding and billieg/aillections as a result
of the EMR.

» Several noted that the improved ability to documentugjinoan EMR allows them to
properly code and bill for services without the fear ofigudom insurance companies;
the EMR gives the physicians the confidence to code properly.

» Some noted a discount on malpractice insurance rateeaslaof adoption.
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» Some described the EMR as a means of differentiateig phactice in the marketplace.

Impact on Quality
» While all sites felt that the EMR enhanced their deaisnaking abilities, they attributed
this to the availability of data on patients through tystesm.
» None cited a reduction in medical errors or the alttityely on the system for any
decision support.
» Practices did cite enhanced quality of patient care.

6.3.5 Barriers to Adoption

The process for researching and evaluating EMRs has hednrcthe literature as a potential
barrier to adoption owing to the perceived and experéddéculty of this process by
physicians. The physicians interviewed in this study, wighetkception of one site, did not face
these barriers. The majority of the sites did ndiele the research and decision-making process
to be a barrier to adoption; however, several did ti@eunanimous buy-in and commitment to
the process is needed for success. Many sites furthésreaadithat having reasonable
expectations for adoption of EMRSs is a critical ssscactor. Price of EMR systems was not a
barrier or deterrent to any of the sites, nor was theahimplementation process. While some of
the sites noted implementation challenges such asmsy#$iugs,” all of the sites were able to
implement EMRs successfully by relying on vendors, ét@inor IT consultants to assist with
challenges that could not be overcome internally. Sites that had implemented were generally
able to reach a steady state of operations after 3 tnéhsiof implementation.

It should be noted that some of the sites included in Vailsiation were “beta” sites, that is, they
serve as test sites for the vendors. This distinatiters the sites special privileges with their
vendors such as discounted or free enhancements t&MRBis. This also suggests that these
sites represent highly successful implementations andhotaye representative of the broader
implementation experience. This may explain, in ghg,absence of reported barriers to
implementation. The prior experience of physician chamgpmay have also played a role in
achieving a smooth implementation.

6.3.6 Post-Implementation Observations

The products purchased by these sites varied substaititilgir functionalities and
appearances, yet all were enabling practices to improee $accessful practices have viewed
implementation plans as a critical step. Strong lesidier sound planning, and prospective
understanding and acceptance of the challenges are as<@mtiently the purchase of one EMR
system is an irreversible investment because it is isiiplesto migrate from one system to
another. One physician noted that this “proprietary ptisoay be preventing many practices
from purchasing and that more universal standards may helpsadtiis problem.

6.4  Site Visit Findings

This section provides detailed information collected fritess Some sites had extensive
experience with EMRs before considering adoption; othdraat. Information is presented
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below in narrative form and represents information fimoth interviews and site visits. This
reflects input not only from sites that are consideadgption but also from sites that have
adopted EMRs.

Sites were asked to provide billing and income information.eSsitas provided very accurate
and detailed data; some provided approximations; and othetscete not provide this data. The
billing and income information is provided to depict a rough edBmof the practices’ financial
characteristics. None of the practices received anyetaonassistance for evaluation, purchase,
or implementation of EMRs.

6.4.1 Site A

6.4.1.1 Practice Demographics, Staffing and Backgro  und

Site A is a family medicine practice in Murfreesborenmessee, with two locations. The
practice was formed in 2000 by the four physicians who weneeidy employed by a hospital.
The offices are staffed by:

Four physicians (MDs)—one of whom is part-time
One part-time nurse practitioner

Three medical assistants

Two LPNs

One office manager

Three receptionists

One billing assistant

v v vV v v v Vv

Two of the physicians are male and two are female. Theigags’ ages range from 40 to 53.
Two of the physicians have been in practice for 8 to Ssy&an have been in practice for 25
years. There are two MDs at each office site.

The practice currently communicates with patients Jeptene and mailed letters.

6.4.1.2 Billing and Income

Annual Annual Size of Practice
Gross Operating Reimbursement Patient Ownership
Site ID | MD Salary Revenue Expenses Mix Population Structure
$165K — $1.2M $702K Medicare — 35% ~9,000 S Corp. (each MD
Site A | $210K Private Ins. — 60% (all is own profit
(range) FFS) center)

6.4.1.3 EMR Research and Decision-Making Process

The physician responsible for initiating the EMR adop#bthis site describes her role at the
practice as “head of IT.” She and one other physiciarphad experience with EMRs, but the
other two physicians in the practice did not. The pradte@gan investigating EMRs in April
2000 and collectively selected a product in July of that. ydae EMR implementation was
completed by October 2000 and coincided with practice ingeptio
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The physician champion was responsible for the resgawodess and decision making. She
researched the Internet, the family practice litemtand other sources. The physicians in the
practice knew they wanted billing, scheduling, and EMRnso# in one system, which
narrowed the field of products. At that time there weney few EMR products on the market—
approximately 20 to 25. The practice focused on the “top-raniexdiucts according to the
literature. One partner had prior experience with orté@products, which he ruled out. The
practice examined three products through in-person and \iltnabnstrations.

Each physician viewed a demonstration of at least two preggidentified through the lead
physician’s research. Two physicians went on site viktsggavith the office manager. In total,
the practice may have spent 50-60 hours, spread acrossndliffex#® members at different
times, researching and selecting an EMR. The entirei@ah process took 6 weeks. The
decision to select the EMR product was unanimous, and oldkeiqgirselected was one that two
MDs had previously seen years ago when it was one dfsheomputerized records in the
world—this confirmed for the group that they were “on tigétrtrack” with their selection.
There were no skeptics in the group.

The evaluation process was straightforward for thetipeg@nd early in the process it became
clear that one of the products considered was more isbiadbland had better features than the
others. The practice received adequate support from the ngefioddhe products they examined.

6.4.1.4 EMR System Characteristics

EMR system functionalities include disease tracking,ica¢idn and side effects information,
drug interaction alerts, allergy checking, drug and diselaseking, and a digital
electrocardiogram (ECG/EKG) that is integrated withghegram. All test results from the local
hospital are electronic and automatically received anolagigld into patient charts. Faxes to the
office are received as computer files that are attatthpdtient charts. The practice has a two-
way interface for labs that allows the office to ihpuders and receive results. The EMR enables
trending and reports of lab results over time. The EByi&em included 150-200 templates that
can be used to generate letters and perform other athatitves tasks. The EMR system
automatically creates and populates the letters, tadechny test results. The EMR system has a
secure web portal that allows patients to messagéfibe, @onduct online visits, ask questions,
e-mail practitioners, schedule appointments, and regefdts. rThe practice elected not to
purchase specific functions such as automated formularyegtacause the physicians did not
see a benefit to these functions.

The total cost of the EMR acquisition was approximately i0l),the hardware and technical
support cost was $54,000 and the software cost $46,000. ThepHfat an additional 15 percent
of the original sales price for the annual licensing Té¢® practice did not negotiate with the
vendors on the acquisition or annual costs. Two op#reners took out loans and the other two
paid their shares with out-of-pocket contributions. Tdéfengare was sold to the office on a per-
license basis. The office chose to buy 13 licensesrorgte the overhead of managing limited
access for staff. To reduce costs, the number of cosr@uisers can be limited.

Moshman Associates Inc., Booz Allen Hamilton Page 115



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

As implementation began, a software trainer preppedftice gtaff by telephone once a week
and then came to the office for 4 days to train stadf set up the system. Support was available
to the office at all times via telephone and e-mdike Bffice was up to normal patient capacity in
1 week. After 1 month of implementation, the officassfunctioning relatively smoothly despite
an ongoing technical “bug” that caused some EMR systemegmsbITwo of the physicians gave
up transcription completely after 1 day of EMR use, wiikeother two gave it up after 6
months. The office elected not to do any paper-to-eleicticmnversions and instead only input
immunizations and problem list information into the &leaic charts. They input all other
patient information when patients presented at theeoffio accomplish this, the office staff
entered data from paper charts for the first 6 month®gementation. The office is very
satisfied with the system and stated that the systemlates can even support complicated
records for patients with multiple comorbidities.

Comparing EMR to Paper Processes

The physician interviewed was asked to compare the EMRidunalities of the system to her
previous experience with paper. Overall she found thaEliB documentation and medication
ordering functionalities are far easier to use and moiaezft than the paper processes for these
functions. Although the EMR is far more efficient vitespect to results viewing than the paper
process, the basic alerts that are part of theseidmscare only “Good” compared to paper
because the physician does consider these as major wogkiltancements. In the area of test
ordering, the physician finds no difference between WM& process and the paper process
except for the EMR’s communications functions, whiah @awvast improvement over the paper
function.

6.4.1.5 Actual and Perceived Benefits

Workflow Efficiency

The site has realized benefits in many areas of paté&#e and administrative management. The
EMR has enabled many workflow efficiencies and automatedesses that have qualitative and
guantifiable benefits for the practice. The site canw download and send all labs electronically,
which saves paper and increases efficiency. Diagnostgimg&an be attached to the charts
online, and other results can be scanned in by computePfeating prescriptions has made
prescribing a fast and easy process, and next year thegitaapes to implement an e-
prescribing system. The MDs feel as if they have masere time due to overall organization.

Some points of note with respect to workflow efficiewtted by this practice include:

» The office has placed all paper charts in chart stoaieegs in the basement and attic
because they are never touched.
EMR allows this two-site practice to serve any patiemdither location at any time.
EMR altered the office’s workflows: receptionist sitdhar desk; medical records staff
has been reduced from two to one; nurses now draw bloogravide patient care
instead of hunting charts; the office can use thenetdor patient communication;
transcription has been eliminated.
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» Patients can complete medical history by themselvésinffice on a computer or can
do it online from their homes.

Revenue Enhancement and Cost Savings

One office site was able to reduce its staff by 1.5 fktequivalents (FTEs). One MD no
longer needed his transcriber. The practice saw genéicirecies in administrative work that
led to staff savings overall. The EMR has improved cheagéure and coding by auto-coding
and double-checking entries. This has saved the officeamdesffort; when used appropriately,
the system forces MDs to double-check coding.

Quality

The system creates tables to trend lab results awer thich improves patient care. The office
participates in a research project that gives it datesqrerformance compared to other
participants in the national study of over 100 practisesionwide, the office is in the top 10
percent of practices in meeting compliance goals, aessdbtat the physicians attribute to the
EMR. Improvements in quality have also been demonsttatedgh this study; due to improved
documentation, the average cholesterol level of theipeds patients has decreased.

Some of the key points cited by the practice related tbtybanefits realized include:

» Information is not lost; charts are always availabled physicians feel that they are
providing better care.

» Patients recognize the benefits of the EMR and appreatiateeadable prescriptions, the
fast generation of letters, and the Internet conmiégthat allows them to communicate
quickly with the office.

» EMR has won the office awards, and the staff take pnideese achievements.

6.4.1.6 Barriers to Adoption

Serving as a “beta” site for the vendor has given thetipeathe opportunity to interact with
colleagues across the country who are interested BN system. Many of these colleagues
have subsequently adopted EMRs, although not without prebksmwith any technology, there
can be “glitches,” and the practice has needed to artcips in order to make the system
work. The physician champion explained that thereailed implementations, even with this
system. She suggested that these failures may respédtrtjfrom the unrealistic expectations
held by many physicians. Further, many physicians are unptefzause computers and do not
understand how to customize the system or modify tifis@egrocedures to maximize benefits.

Although the EMR evaluation can be a complicated protiesghysician champion stated that
this practice did not consider this a barrier to adop®&ie believes that consultants can be
helpful to some practices but that a small practice doeseed one if they can identify their
needs and locate an attentive vendor.
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The physician interviewed stated that in her practiceethee some ongoing challenges. Some
physicians fail to use the system to its fullest poterfaéat instance, one MD in the practice does
not use the coding functionalities of the EMR to tligllest.

6.4.1.7 Post-Implementation Observations

Since implementation, the MD has found that carryirgp#olp around the office is more useful
than using a tablet PC. Tablet PCs not only are more axpehsan laptops but their batteries
typically die after 1.5 hours. The office does not useBENR’s handwriting recognition

software because it does not work very well. Forahmetients who have routine or frequent
appointments, the practice offers the option of condgatirtual physician visits through the
secure web portal. The practice has found that using the Eddiing functionalities is critical
to realizing charge capture benefits. The partner in thetipe with the highest revenues
captures all of his charges through assiduous documentahiemhysician interviewed finishes
her notes in the room with the patient, while anofiigrsician waits until the end of the day. His
charges are only two-thirds of hers, which she attebtn his pattern of use.

System maintenance has not been unreasonably demanding ractice staff. The practice
now does one upgrade per year, which is covered under ngemance contract with the
vendor. Most problems with the EMR system can be fixethéywendor over the phone or
through the Internet.

The physician interviewed participates in vendor-sponsaesed meetings and gives lectures at
national conventions on EMRs and their benefits. $feghasizes that sites considering adoption
must thoroughly research EMR products before making a salattcision. Further, they must
be committed to a thorough implementation effort. Totlgetgreatest benefits from EMR,

offices must make paperless operations a goal and shaulitto finishing notes in the room
with patients. Some other post-implementation obsems include:

» Sites should assess the stability and quality of the sughyrwill receive from the
vendor because this is a critical success factor.

» When pricing out the costs of adoption, MDs should inctheecosts of database,
maintenance, and upgrades and spread the costs ovet &tyeass.

» Purchasers should recognize that many vendors offer \aratiel maintenance fees that
can increase over time.

» Purchases may need additional features to make futifibe product, but some of these
features may not be included in the price of the basetinéguration.

6.4.2 SiteB

6.4.2.1 Practice Demographics, Staffing and Backgro  und

Site B is an ophthalmology practice in Indianaposlidna, owned by a physician who practices
with his father, who is semi-retired. The practice wpsned in 1963 by the current owner’s
father and assumed by the current owner in 1992. The twacamngsoperate the practice with
three full-time staff members, including a receptiorastedical assistant, and an optician. The
current owner is the sole proprietor of the practiak @mns the for-profit practice as a
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professional corporation. The two physicians are madefather is 74 and the son is 46 years
old.

The younger physician interviewed is an electrical ergiaed is technically trained and
extremely computer literate. When he joined the praaid®92, it was using a primitive
scanning method to convert chart documentation into CPTsagslieg bar-coding technology.
This concept did not work very well and they reverted fmepaharts. In 1997, the practice
adopted a practice management system that came paithniive EMR, which they never used.
While investigating new practice management systems, thécghry$ound an EMR product
that interested him. He subsequently signed a lettetaritimvith the vendor in 2000. As an
ophthalmology practice, the office and its staff aneegally comfortable with technology and
routinely used scanners, printers, faxes, and computknel@opting the EMR. Other than
office visits, the practice communicates with patiently via telephone.

6.4.2.2 Billing and Income

Annual Annual Size of Practice

Gross Operating Reimbursement Patient Ownership
Site ID | MD Salary Revenue Expenses Mix Population Structure
Site B Unavailable Unavailable Unavailable Unavailable Unavailable Professional Corp.

6.4.2.3 EMR Research and Decision-Making Process

The physician states that he knew after residencyhthatould adopt an EMR. His main reason
for adoption was to end the use of hand-written notes.phlgsician took the initiative to
educate himself, mostly through online chat rooms throughaittiens with other physicians.

He discovered the EMR he ultimately selected in thesmof researching practice management
systems. He did not conduct an extensive EMR reseéiooh lsefore purchasing his product, but
instead opted to validate his selection after signingletter of intent. Although the physician
signed his letter of intent in 2000, he did not adopt thdymrbuntil 2003 because he was waiting
for customizations and a new version of the softwatgeteeleased. During this time he spent
roughly 160 hours researching EMRs to validate his product chdmst of the other products

he examined use point-and-click methods for navigation; hergrbis system’s touchscreen
capabilities. For instance, the legacy practice managesystem the office uses has an EMR
system that does not have workflows that meet thésekthe staff, and it uses a point-and-
click user interface, which the physician considers amgpyihe office does not use this EMR
because it is unusable and is not Health Level Seven (étiipliant.

As the sole decision-maker, the physician did not eneowamty staff resistance, and he states
that the staff have always supported his technologyidasisOne staff member who had
worked in a paper environment for 20 years embraced the &MRseeing how much faster it
made office work. The physician’s EMR research involvetherdhat rooms and observing
vendor demonstrations at conventions. In total, he evayaibducts made by 20 to 25 vendors.
He did not visit any colleague or peer offices, nor dig eendors provide live demonstrations.
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6.4.2.4 EMR System Characteristics

The total cost of the EMR system was $30,000, which incluteddftware licensing fee of
$7,500. In addition, the office pays $1,400 in annual supporafepaid one-time fees related
to hardwareMicrosoft products to complement the EMR software, ahdroaccessories. The
entire cost was financed out of pocket. The physiciantiigesew EMR system along with a
separate stand-alone practice management system. B&oadse systems are not integrated,
his staff must read the EMR charts and then use tlitiggrananagement system to complete the
billing function. The physician does not consider this ta lpeoblem or a hindrance to his
office’s productivity. This practice was the vendor’s fiogththalmology customer, and the
practice was therefore very involved in customizingpiauct. The advantage this product had
for the physician was that it replicated the officerkilows better than any other product he
examined.

The vendor was on site for two and a half days totasgis implementation and training.
Scanning old charts and information was very time-consuamadgntroduced inefficiencies
during the first few months of adoption. The physicianetvels that the practice experienced
reductions in accounts receivable during the initial imgletation period. This was attributed to
three factors:

» Customizing the EMR was distracting and labor intensive.
» Patient visits took longer as the practice adjusted t&MR processes.
» Staying current with the EMR implementation requirechigant time and attention.

After 3 months the staff was able to use the EMR, amul &fmonths the practice was back to
“normal.”

The EMR product chosen uses touchscreen terminals nesaen room. Each staff member has
a unique EMR login that associates the users with tesjrective workflows tailored to their job
functions. The EMR workflows guide the user through tepsto complete an office visit for a
patient and to record the associated information. Theedfias a computer terminal in each of its
four exam rooms. In addition, there are computers dtainé desk, each physician’s office, and
the nursing stations. The computers in the exam roondeskeops, but the office also uses
hand-held touchscreen monitors. The practice purchaséteaR&L but has not used it for
patient encounters and uses it only for other purposes.

The system presents a master screen that providefiedl staff the status of every patient in the
office, which exam room they are occupying, and what seswicey will receive. The EMR is
accessible to the physician from any computer with Ietesincess—a feature that allows him to
pull patient charts while he is at the hospital prepaiongurgeries. The system also allows his
staff to communicate in real time with messagesdhanot always patient-care related but are
important to office operations.

Most tests ordered by the practice are performed in h®oserder lab tests from outside labs,
the physician puts the order into the chart, and thersygémerates an alert that is sent to the
“to-do” list for logged-in staff. The office staff thecalls the lab to schedule a test for the patient.
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The system can also generate letters through theqaantinagement system to be sent to labs.
Lab test results are faxed to the office through immaterized fax machine, which
automatically generates computer files of results and theas to patient charts. Although the
system is capable of more direct transmittal ofresitilts, the office receives so few test results
from external sources that they prefer the fax methbd.system also allows for e-prescribing,
but the office prefers to generate paper prescriptionsatents.

The system “learns” in that it will record the méstguently entered diagnoses and will
automatically arrange options based on their frequehage The system checks for allergies,
but the practice did not purchase the drug-drug interactibmmlpecause most of the drugs
prescribed by the practice are topical eye drops, so ttleyotlsee a need for this functionality.

The office uses add-on software so the physician can drakéngs in the chart as he formerly
did on paper. The office also configured add-on softwarecdratmport photos into the EMR
charts. The physician considers the requirement to intpedrawings and photos by hand into
the chart to be bothersome. The EMR system hasathebdity to record notes through a voice
recorder into voice files which can be auto-sent tostriaptionists, but this office does not use
transcription.

Comparing EMR to Paper Processes

The physician compared his EMR’s functionalities to pgpecesses. With respect to
documentation, the physician considers the EMR to bendae efficient than paper processes.
However, with respect to data entry, the physician findSng on paper to be faster than typing.
The benefit of the EMR in this process is that the EAMi®d-codes the data entered, which is not
feasible with paper records. With respect to basidteegiewing functionality, paper processes
and EMR processes are equally efficient. However, MR [rovides enhanced alerts and
communications functionalities for results viewing thet rated as “Very Good” compared to
analogous functionalities with paper processes (see App€ndh-Person Site Visit Instrument
for description of ratings). The EMR medication ordgrfunctionality is rated as “Very Good”
compared to the paper processes based on the structuresgbates, basic alerts, and
printable prescriptions offered by the EMR. The EMR’sraly check, drug interaction alert, and
alternative drug suggestion capabilities are “Good” comp@aréae paper processes for
medication ordering. Overall, the EMR system’s tedeang functionalities are “Very Good”
compared to the paper processes in terms of ease ahdsdficiency.

6.4.2.5 Actual and Perceived Benefits

Workflow Efficiency

The EMR system has improved overall intra-office comitation, appointment scheduling, and
wait times. The EMR generates letters and reminddrghvgaves time for the physician and
other office staff. The physician believes that the Bd#Refits a physician who sees more than
16 patients per day and allows busy physicians time tmeee patients. Although EMR
improves coding, manual checking is still required becafifige specialty codes the practice
typically uses. The physician’s free time has increaaed he can perform many tasks from
home or the hospital.
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Revenue Enhancement and Cost Savings

The practice has improved its patient maintenance andelkapture, which in turn has
improved patient care and increased revenue. The praatiags receivable now reflect
accounts, not charges. The practice can bill in red, tbuat this is not directly attributable to the
EMR. The legacy practice management system helps kihand the office continues to rely
on that system for certain functions.

Quality

The EMR enhances quality of care by reminding the stgfdténts who are due for in-office
testing or other appointments, such as checkups. Thecerda not purchase the drug
interaction functionality because most often the dprgscribed are topical eye drops.
Consequently it is unknown whether or not any safetefits could have been achieved. The
physician views the potential of this system capabilitp@s because it requires extensive
physician customization and upgrading. Patient satisfatias increased, in part because
patients are impressed with the concept. The EMR’s \ad@ability also allows the practice to
educate patients with instructional videos rather thanuroimgy staff time to give patients
personal instructions and demonstrations. The physiciarveslieat the true benefits of the
system are improved access to patient information.

6.4.2.6 Barriers to Adoption

Although comparing vendors can be challenging, the playsmivises peers that the long-term
benefits of becoming well-informed going into the procagssignificant. He is satisfied with
his product and has no plans to change products in the futeitirtts the difficulty of
understanding the processes related to negotiating a comittaeendors can be a barrier for
some and affect the success of their EMR implem@emtakior instance, if a physician does not
purchase a support contract along with the system, henataye protected against escalating
annually support fees. This is a problem he was able tederand address.

Because the practice of ophthalmology typically ineslexpensive technologies, EMR costs
were not considered a barrier to adoption. The physdignot see the technology itself as a
barrier but cautions that other physicians who are nfatragiar with computers may have
trouble in making decisions on EMR products and vendorsalge every office is different, any
EMR will need to be customized to accommodate the pegstieorkflow and processes. His
office was the first ophthalmology office to implemi¢he particular EMR he purchased and
consequently the implementation required much customizatowever, this was not
considered a barrier to adoption.

6.4.2.7 Post-Implementation Observations

Since implementation, the vendor has not provided isgresupport; all support has been
provided over the telephone or the Internet. The padisatisfied with the vendor’s support,
which includes phone support during business hours and 24-hour supipert. The biggest
challenge for the physician is remembering how to ugb@bystem’s capabilities.
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The physician believes that trial and error and learniagyistem are the keys to making the
EMR work for any practice. EMR implementation neved® because it continually requires
upgrading and customizing. This practice upgrades hardware fgdal&eep pace with needs
and the state of the art. As cashflow allows, thetpeabas been rotating a computer out of
circulation every 6 months.

The physician believes that no intervention on the giaite government and policymakers is
needed because adoption will happen on its own. “Therteaisioc out there who’ll want to
write notes and pull charts” as EMRs continue to devatupgain popularity.

6.4.3 Site C

6.4.3.1 Practice Demographics, Staffing, and Backgr  ound

Site C is a cardiology practice in Sheboygan, Wisitpmsvned by one physician. The practice
operates several clinics including cholesterol, Coumasticemaker, rehabilitation, and
diagnostic clinics. The practice is staffed by two ptigss for a total of 26 staff members. The
office and its associated clinics are staffed by twoenpractitioners, five nurses, three
rehabilitation staff, four technologists, two schedsiléwvo receptionists, five billing staff, and
one office manager. The practice has been in opersiice March 1999. The two physicians
are both male and are ages 47 and 50+. One physician hasittetms practice for 11 years
and the other for 3 years.

Although this practice was not established until 1999, theeowas practiced in the community
for many years. The practice has one location andadguises multiple forms of technology
such as e-mail, fax, scanners, ultrasound, and nuclegimmequipment. Staff members had
prior computer experience; the office manager also hpdrnce with EMRs. The office
manager uses a computer daily for all of her busindatedefunctions, including practice
management, and describes the EMR as a tool to improeatpsaifety. Other than office visits,
the practice communicates with patients primarily viegieone.

6.4.3.2 Billing and Income

Annual Annual Size of Practice
Gross Operating Reimbursement Patient Ownership
Site ID | MD Salary Revenue Expenses Mix Population Structure
Site C | $600K— $10M— Unavailable Medicare — 62% 5,000-6,000 Sole
900K $15M Medicaid — 2% proprietorship
(range) (billed) Private Ins. — 36%
(all FFS)

6.4.3.3 EMR Research and Decision-Making Process

This practice began investigating EMRs in 2002 and implement2d03. The primary
motivation for considering EMRs was to improve e#fiecies and workflow. The office manager
was interviewed and explained that the practice wantstbm“running around” looking for
paper charts and wanted to improve physician efficiencg.practice was also interested in
interfacing with labs. The office manager performed mdshe research work and coordinated
with the physician as time allowed. The selection made one month after the research was
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completed. The office manager and the physician ownregbractice were ultimately
responsible for the decision to adopt.

The EMR evaluation process included speaking with other pagsievith similar practices as
well as consulting industry reports, medical managelisservs, the Internet, and some peer-
reviewed literature. The practice also used the Acader@andiology as a resource.
Information gathered from peers played an importantinolee selection process. The practice
sought a product that was suitable to its specialty atdptiovided ready-made templates. The
practice initially considered eight to ten products foloMby a more detailed examination of
three vendors. After narrowing its search to threwlges, the practice hired an information
systems consulting group. The practice did not use a requgsbposal (RFP) and did not
receive any financial assistance from outside sources.

6.4.3.4 EMR System Characteristics

The total cost of the EMR was $125,000, of which the so&wast was $80,000 and the
remainder for hardware and consultant fees. The casifafare maintenance and upgrade was
$417 per month and interface support $667 per year. In additibkese fees, the practice spends
$2,500 a month on outside IT support from a consulting com@dm®ypractice manager
estimates that overall the practice spends $30,000 peroye&8,percent of purchase price, on
system support and maintenance. The purchase was finantoeihbocket. The purchase of the
product included onsite training. An external IT consulting grmumlucted additional training
after the vendor completed its training program. All stadfe involved in all system training.

The EMR interface is intuitive and easy to use witlle@n layout that lets users see many fields
at once through layered folders. The system offersartant preference settings, workflows,

and interoffice communications. The office has integgtahany of its diagnostic technologies
into the EMR. The staff use both laptops and desktop cargin each of the offices, at the
nurses’ station, and in the exam rooms. The systerbhdthsadministrative and clinical alert
capabilities; however, the system does not prevent treensentering flawed data such as
atypical heights for adults (e.g., 2'3"), and its cliniakerts are limited to drug-drug interactions.
The system monitors patients as they move throughftice and records all staff who have
contact with a patient during a visit. The system regupigysicians to sign off on areas to ensure
proper supervision of patients and compliance with worldlow

The office manager stated that the system implementaias very stable from the beginning.
Initial productivity losses were restricted to one weekl, tiereafter the practice experienced
efficiency benefits. The office did not experience apsk in revenue during implementation. It
took the practice less than a month to improve the®ffrocesses using the EMR system. The
training was adequate, and the cardiology templatesifgdptustomization of the product. The
staff accepted and embraced the system.

Developing an implementation plan allowed the pradbcadopt the EMRs successfully. After
selecting a vendor, the office manager worked with grelar to set a timeline. The entire
implementation took one year. The office manager cli@megd the implementation plan, a
process that involved significant time and coordinafidre office planned a 6-month break
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between launching the EMR and launching the practice mamagesystems. Staff were trained
before the system went operational. The operatioa#sere trained first, followed by the
clinical staff. One staff member was very hesitaradopt, having no experience with
computers; however, after training she could use themysasily and now enjoys its benefits.
As the staff learned the system, they established renkflaws and processes. New hires can be
trained on the system in 2 weeks.

College students were hired to scan paper charts into stengybeginning with charts for those
patients who would be seen in the near future. The gtedtallenge during this conversion
process was ensuring that information was scanned inforaper areas of the EMR. Another
implementation challenge was integrating the operatibtisegoractice’s many subclinics into
the EMR. This effort involved working with the vendor.&dall, the practice is very pleased
with its system.

Comparison of EMR to Paper Processes

The nurse manager was asked to compare the efficiéadyilR processes to their paper
counterparts. This was the staff member who had begrhesitant to adopt the EMR. Overall,
she found that the documentation was more efficietit thit EMR than with paper, but she
noted that typing notes is not necessarily more efitcihat hand-writing them. For results
viewing, overall the EMR system is more efficient tip@per; however, when the office receives
results by fax, the processes for both EMR and papetsciua the same. The EMR has
improved medication ordering, and having an online versidnedPhysician Desk Reference:
Drug Guideis a significant improvement over the paper process.uBk of structured templates
has generally improved test ordering compared to paper, altlsonggtest ordering processes
have remained the same and require scanning paper.

6.4.3.5 Actual and Perceived Benefits

Workflow Efficiency

The practice now faxes prescriptions to pharmacies. Mie’'€enhanced documentation
capabilities let physicians complete notes within theesgstvhich improves billing and reduces
the transcription burden. The EMR has improved staffgepee and job satisfaction by making
the office less stressful and more organized. Oners&tfiber was able to work from home
while on maternity leave. Since adopting the EMR, serngg patients takes the staff longer
than it did with paper charts because a nurse now mtestgatient history into the EMR as the
patient relates it.

Revenue Enhancement and Cost Savings

Financial benefits have been in the form of paper sayviings savings, and efficiency. The
EMR has significantly improved charge capture and has meéphe office for insurance
company audits and any future pay-for-performance measurement

Quality

The main benefit of the EMR for this practice is tihgjives all staff easy access to information
on all patients, so that when a patient calls or ptesany staff member can promptly give
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assistance. The EMR also improves patient safety arltiygoyadictating tasks and tracking
patients and their care. The practice used the EMRetiectemplates for emergency codes that
allow staff to print out documentation to attach fgaéient who experiences an emergency in the
office and needs ambulance transportation. The affigeager noted that the EMR differentiates
the practice and is a mark of excellence that servestteer distinguish the practice from its
competitors. No other local practices are using theesysthat the practice has adopted, and this
enables the practice to differentiate itself from thepetition.

6.4.3.6 Barriers to Adoption

This practice did not view the selection of an EMR lzalenging and did not identify any
barriers. This may be related to the consulting suppbad engaged. The practice’s consulting
organization helped the practice define the functionalirepents, purchased the hardware, and
handled the final negotiations. Although EMR product certificaby a government or other
entity may have influenced its decision, particularlggftified by the American College of
Cardiology, a lack of certification was not a bart@ adoption.

6.4.3.7 Post-Implementation Observations

The practice cautions that when practices purchase & th&y are buying a “shell” that will
need significant customization before it can support fheeonvorkflows and needs. The staff
advise purchasers of EMRs to keep open minds and to be pensighetieir implementation.

6.4.4 Site D

6.4.4.1 Practice Demographics, Staffing and Backgro  und

This practice has been in operation since 1997 and is agpattialty practice in internal
medicine, pediatrics, and family practice. There aaal of 16 staff in the practice, 5 of whom
are physicians (3 internal medicine/pediatrics, 2 famigpece) and 1 a nurse practitioner.
There are two RNs, four medical assistants, one pldebst, an office manager, a receptionist,
and two billing staff. All the physicians are in theirlg&Os. The practice is for-profit and is
owned by three managing partners.

The office manager uses a computer every day, which immoonfor staff in the practice. The
office uses a practice management system, e-mails¢axners, and a web portal. The web
portal has been operational for 2 months. The offararaunicates with patients through
telephone, fax, e-mail, and the web portal.

6.4.4.2 Billing and Income

Annual Annual Size of Practice
Gross Operating Patient Ownership
Site ID | MD Salary Revenue Expenses Reimbursement Mix Population Structure
Site D ~$120K $2.1M $1.8M Private non-HMO - 59% | 13,500 Partnership
Private HMO — 32% (3 managing
(9% capitated) Partners)
Medicaid — < 2%
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6.4.4.3 EMR Research and Decision-Making Process

The office adopted an EMR in May 2004, after evaluatingimvestigating EMRs for
approximately a year. The practice is a “beta” sitatfovendor and has influenced many others
to adopt an EMR after seeing this syst@ime goal with adopting an EMR was to reduce costs
and overhead. EMR adoption was led by a physician chamgiorhad prior experience with
EMRs during his tenure at a hospital. Some of the physigians initially opposed because of
the system cost, but the physician champion convinead th adopt by educating them on the
benefits of EMRs. One of the staff in particular wasistant to the idea because she was
unfamiliar with computers in general; however, it was diegithat through training she would
adapt to the new system. The three managing partnerbandfite manager were the decision-
makers. The physician champion relied on a variegoafces for information on EMRs
including peer-reviewed literature, industry reports, consaoilta with colleagues, and product
demonstrations.

6.4.4.4 EMR System Characteristics

The practice purchased an integrated EMR and practice ntaeageystem. The system
required customization, and the vendor configured the téespia meet physician needs. Users
can create their own templates, a feature that treeadmrave used. The software cost $57,000,
with additional quarterly fees of $1,500 for EMR maintemaacd support. The purchase was
financed through a loan. In addition to the software aamht@nance costs, the office purchased
wireless laptops and other hardware. The office alsa leasitract with a separate vendor for
general IT support. The office pays this separate vendaea dinnual fee. This company helps
with upgrades, server issues, and general technical support.

The office received one week of training and was totalhepass on day one of the
implementation. It took 6 to 7 months to convert frostdrical paper charts, and in doing so
only active patients were entered into the system.offiee is very pleased with the system.

All of the physicians have adopted the EMR. The offias computer stations in each exam
room with physicians carrying wireless laptops. Firewaitsvzided by the vendor ensure security
of the data. The interface has popup alerts, remindgys lpdling alerts), and color-coded
scheduling that indicates patient status. Nurses mohiosdhedule, and time durations are
auto-calculated to show how long a patient has beemgalRatient charts look like file folders
with tabs for different chart areas. Any staff membean access any of the patient charts. The
system generates both administrative and health-delap®rts such as “How many 15-year-olds
have diabetes?” The system indicates when telephosenail messages are waiting for
individuals in the office. The practice receives lal tast results from two companies, one of
which is interfaced with the EMR and provides resultstedaically that are automatically
attached to charts. The other company does not havatiice, and results are faxed to the
office and uploaded into the charts.

Comparison of EMR to Paper Process

The office manager was asked to rate some of the cuystem’s usability as compared to
paper charts. The EMR processes for completing docunmmégatd results viewing were rated
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as “Very Good” in terms of ease of use and efficiecmypared to the paper processes for these
functions.

6.4.4.5 Actual and Perceived Benefits
Workflow Efficiency

The web portal has already benefited the officey aitdy 2 months of operation. The morning

of the site visit, the practice had received 47 messagmsgihthe portal, and all were responded
to in under an hour. The practice noted that this proges&l have required more time if these
messages had been received and returned via telephoret Baél of the web portal is
increasing, and the office is very excited about it. EMR lets any staff in the office help a
patient on the phone from any location in the off€emputer-faxing allows for point-and-click
responses to tasks. Prescriptions are faxed directhetpharmacy. The EMR allows all staff
access to information that is time-stamped and thatowmvalid data. The EMR has also
improved quality of life for staff by allowing staff to a&ss records from home. A summary of
workflow efficiencies includes:

Decreased number of chart pulls
Improved clinical documentation—notes clear, time-stamjegible
Improved reporting processes for drug refill and lab results
Decreased patient wait times
— Down to 10 minutes from sign-in to visit start (compare8@e40 minutes before
EMR implementation)
— Charts easily accessible
— Electronic insurance verification
» Increased practitioner quality of life and staff satisttm—one RN is able to work from
home now.

v v v Vv

Revenue Enhancement and Cost Savings

The office was able to reduce its medical records stafi three FTEs to one and a half. The
front desk staff was reduced by half, as was the nurtafig i total, with EMR adoption the
office reduced its staff by six people, a savings of apprdarimn&40,000 per year. The office
experienced revenue enhancement from improved charge captubelieves that the EMR
differentiates it in the marketplace. The practice @5 percent discount on malpractice
insurance costs due to EMR adoption. The practice hase@dsacosts associated with records
storage, paper supply, and personnel as a result of EMRi@dofte office has not experienced
drug savings, reduced radiology use, or reduced laboratory useveiowhe office now gets
timelier lab results from the labs with which itentaces. A summary of revenue enhancements
includes:

Reduced transcription costs
Reduction in billing errors—the computer can detect egasdy.
Improved charge capture—access to charts is faster,issdan be analyzed (and
submitted) more promptly.
» Increased revenue from increased patient or visit volume
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» Increased coding levels—the EMR establishes workflowgpamahpts that lead to more
thorough patient interactions documented for coding juatiéa.
» Reduced days in receivables—hbilling is electronic and timelie
— Reimbursement is 20-25 days vs. 90 days before.
— Medicare reimbursement is down to 2 weeks.
» Office expansion—the EMR allowed for a second offiggesto be opened with little
remodeling effort
— New suite for patients had been used as a billing office for EMR.

Quality

The EMR has also allowed the practice to enhancpatient experience. The system can
automatically generate letters for patients such asummation reminders. Through the web
portal, patients can access their own medical infdomand test results, communicate with
physicians, and request appointments, referrals, and refills.

6.4.4.6 Barriers to Adoption

The office manager noted that at the beginning of tbeareh and evaluation process the
managing partners were resistant to the physician chamoggestion of an EMR. These
partners thought the cost of the system to be prohibitimeugh education and demonstrations
of EMRs, the champion was able to overcome this drarri

Some of the physicians in the office do not use the Edtiptates to their full potential but type
their notes instead. This is a challenge to maximiziegptitential of the EMR. Two of the RNs
who did not have any experience with computers wereresigtant to the EMR adoption. These
RNs underwent the same training as the other employelesere able to adopt the system with
the other staff. Now these same RNSs “love the sySt€he office manager runs productivity
reports every week through the system to manage the.offflee can see what notes have been
completed and locked and are ready for billing. This allberso manage the physicians who
are not using the EMR system to the extent possible.

6.4.4.7 Post-Implementation Observations

After EMR implementation, the staff unanimously agites they would never return to paper
charts. The staff's satisfaction with the EMR iefhendous,” even of those who were initially
resistant.

6.45 SiteE

6.4.5.1 Practice Demographics, Staffing and Background

Site E is a pediatrics practice in Bridgeport, Connattistaffed by 3 physicians, 3 nurse
practitioners, and 15 support staff, including an office ganausiness manager, an RN, a
referral staff member, receptionists, and medical @sd¢& The practice opened in 1989 and
moved to a new location in 2003. The practice is for-pesfd is owned as a private corporation
by a husband and wife team. The practice sees manyIspeeds children and serves an inner-
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city urban population. The practice has been paperless $999. Two of the physicians and
nurse practitioners are female and three male, ancedtledween the ages of 30 and 50.

The physician champion believes that his practice waobthe first physician offices in the
country to become truly paperless. This physician hadrexpe with some rudimentary
computerized records during his residency and designed a cornpdtenicology system to
address his concerns over manual calculations of critacsdges. Before adopting an EMR, the
office used note writing and dictation systems as asttomputerized records that the physician
described as precursors to EMR products. The office masnéaiveb portal, but only
communicates with patients via telephone and mail. Theigpagshas consulted with vendors in
the development of EMRs and believes EMR adoption will paysicians improve the quality

of care delivered to their patients.

6.4.5.2 Billing and Income

Annual Annual Size of Practice

Gross Operating Reimbursement Patient Ownership
Site ID | MD Salary Revenue Expenses Mix Population Structure
Site E Unavailable Unavailable Unavailable Medicaid — 50-60% 10,000 Professional corp.

Private (HMO and
PPO) — 40% (0%
capitation)
Uninsured — 5%

Out of pocket — < 2%

6.4.5.3 EMR Research and Decision-Making Process

The physician champion of this practice’s EMR adoptawktover this practice in 1989 and
immediately implemented a practice management systet®93, the physician explored
computers with capabilities such as dictation and migithedffice to a template system that
transcribed notes. Following this, the office adopted awediary EMR product that did not
have a database and as such was described as an aufoapateprocess. A true EMR, in the
physician’s opinion, was implemented in 1999. The selectioogss began with the physician
visiting trade shows and military installations that haglemented the first EMR-type systems,
researching products, and developing a list of the 20 lavgadbrs with the greatest market
shares. The physician limited his research to the 20dacgenpanies because he wanted to
consider only those he considered stable. The physicserwdal that most of the vendors at the
time were uninterested in small physician practicediasts. The physician seriously considered
three products, and the selection process involved manyrdérabons and the input of all the
office staff. The physician asked vendors for their ertirent lists and called every client to
verify the reputation of the product and the company. hhieeestaff unanimously selected the
final product.

The physician felt it was easy to evaluate where eanfpany focused and what their strengths
were at the time. He cautions that trade shows and mrations make all products “look good”
but that the evaluation process is challenging. Theadlveisearch and evaluation process took 6
months, which included the negotiations with the vendor.
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6.4.5.4 EMR System Characteristics

In 1999 the practice spent $150,000 on software and other implation costs. The office pays
an annual fee of $15,000, which includes all support, upgrades,antnance. The EMR and
the practice management system are from separate geamatbare integrated. In 2003, the
practice switched to an application service provider (A8&Jel and now pays $800 per month
for telecommunication charges as well as $1,000 in phorsedsifiociated with Internet costs.
This purchase was financed out of pocket.

The EMR system has an intuitive user interface, isoonigable (down to individual user
preferences), and provides easy access to data and at@isis-orms are fluid, and the system
has prompts and reminders. The system’s built-in teeplacilitate workflows and enable easy
and accurate documenting. All phone calls are documelgetlanically, as are such things as
letters and school forms. The system offers drug-druggictien alerts and diagnosis alerts, and
task lists track all patients that a physician contiacésday.

The office has a web portal and integrates its systethsone lab company so that all results are
automatically imported into patient charts. In additie system interfaces with the local
hospital laboratory results system.

The physician’s philosophy is to have the best of breedyirfuanctionality. Consequently, the
office purchased many add-on products to complement the EsBns. For instance, the office
purchased a patient education product that enables theipracstto access to drug information
online and print out materials during office visits.

The vendor planned the implementation and conversionfpighe practice and set out a 3- to
4-month schedule for preparations. Before going “liveg’ affice collected data and customized
forms to prepare for implementation. The vendor praVideee trainers for 2 weeks during the
initial stages of implementation. The vendor wouldeheamained on site longer for no extra
charge if the office had requested it. After implemeatatthe practice needed to convert
existing paper records to electronic ones, and this pdnreqgirocess was challenging for the
practice. The conversion process took 18 months, and @rysiand nurse practitioners had to
manually enter data. For the first 3 months, procdassdsmore time than normal. After that, the
office reached steady-state. After 6 months, proceesé&dess time than they had before EMR
implementation.

6.4.5.5 Actual and Perceived Benefits

The physician believes that the main benefit of an E8MRat “computers do not make mistakes
and pencils do.” He believes that offices without EMIRs unsafe. The physician interviewed
agrees that EMR benefits include improved patient sade®lity of care, cost reduction,
improved work flow, revenue enhancement/charge captuferettiation in the marketplace,
and improvements in physician quality of life. Since iempénting the system, the practice has
experienced many benefits such as the following:

Moshman Associates Inc., Booz Allen Hamilton Page 131



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

Workflow Efficiency

» Overall efficiency
— Office sees a patient within 5 minutes of appointment & raised
expectations of patients. Office staff can track p&i@nthe office through
workflow monitoring.
— Office can see 70 patients per day.
— Office is generally organized and efficient.
— The 2—-3-week wait period for an appointment is markedlyteshtiran those of its
competitors.
— Atotal patient visit is down to 20 minutes—this includes tforecharting,
coding, filling in school forms, referrals, and prescaps.
» Elimination of hand-writing and transcription
» Ability to track such things as lot numbers for vaccines
» New staff members can be trained to use the systemanr4.h

Revenue Enhancement and Cost Savings

» Office does not under-code out of fear.
— There is 100 percent charge capture because codes arel elotgng charting.
— Staff are confident in coding for all services provideddose of increased
documentation.
— The audit record is 9200 percent on the insurance companies’ grading scales for
documentation.
— The practice has been told by insurance companies tlultdtsnentation is the
best they have seen.
» The office is able to operate with only one RN—mostceff cannot.
— The office hires other RNs but on an hourly basis,thaede are telecommuting
staff who work at home—the EMR enables this arrangement.
— The office is open 10 hours per day, and the one full-Bdevorks 8 of those
hours.
— There is overall direct financial savings and improvexgatisfaction for the
nurse staffing.
» Accounts receivable is now 26 days and is the top of thesiny (the office does this
electronically).

Quality

» The office has increased potential for patient capdxityhas elected to keep the lower
volume and spend more time with patients to provide aehilgivel of care.
— Spending more time with patients leads to retention e piz.
— The office sees many chronically ill children, and th@REenables better quality
care and more time with patients.
» Distinction in the marketplace—patients drive over an howome to this practice
because of the level of service.
» EMRs let physicians improve delivery of care through théahisity of data.
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— For example, they can run a report on patients dudufeatcine, organize a
clinic, auto-generate letters, schedule the clinic,thad vaccinate as many as
300 patients in a day.

6.4.5.6 Barriers to Adoption

This practice encountered some challenges in its impierhen and identified potential barriers
for other adopters. The physician found that each veraoitfiown price structure (e.g., which
functions are included, whether or not maintenance is iedjyanaking it difficult to compare
prices of different products and services. He notedtlogt vendors charge 20 percent of the
overall price for an annual maintenance fee, but useed to ask if the fee includes upgrades,
because sometimes it does not. Looking for hidden costshali@nge for purchasers. The
conversion from paper to EMR is very challenging, angsats should expect many “glitches”
in implementation. The implementation period typig@iuses a temporary slow-down, and this
period can deter many would-be adopters who are congidentirs.

The physician interviewed noted that although comparing vendas difficult, it was not a
barrier for this practice. Site visits can help prastiassess vendors adequately. The physician
pointed out that there are no standards and no mignaaitis/conversion paths between any two
EMRs. This means that practices that invest in one ptahecthen want to change to another
cannot do so in today’s market, and this may be a detéoradoption. Although the

government is currently trying to create standards, tfostdfas not changed the current
situation for purchasers.

The physician believes that user misunderstanding isretor adoption. Another barrier is
achieving unanimous buy-in from all physicians before ergenito the adoption process. Some
may object because of cost; others may have computergplaotmlder physicians simply may
not want to change the way they do business. All oktbasriers need to be overcome to obtain
the buy-in needed for successful adoption. Once the dedisis been made, all staff must be
truly committed to the implementation process. The migsiadvises that an implementation
plan is critical to successful adoption, and staff nmestommitted to one. He suggests that
smaller physician groups may be able to achieve this easidy than larger ones.

6.4.5.7 Post-Implementation Observations

Although each product has its strengths and weaknessgsytieian believes that “any EMR is
better than no EMR.” He cautions that if physiciarastyior the perfect EMR, they will be
waiting forever. The quality gap between offices witiEs and those without is growing, in his
opinion. He believes that many physicians can be egatistitheir resistance to a machine
helping them to improve patient care.

The physician noted that there are many differenceseeet current products and services and
those that were available in 1999. Physicians can now panghly fee for software use and use
ASP to avoid purchasing hardware, thereby reducing up-frots. ddse physician believes that
today no practice should be purchasing in-house servarsugtout the practice’s experience
with EMRs, the office had to purchase add-on products éther vendors to assemble the entire
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package of functionalities desired. It was necessampoté with the vendor to get these add-on
products interfaced with the EMR system. Convincing veshttpay for interfaces themselves
means persuading them that it is in their best intévesdd so. For instance, in the case of
convincing the EMR vendor to build an interface for thecpice’s lab vendor, the physician had
to demonstrate to the vendor that it was a cheap ancedsgvor that would then allow all
other EMR users to interface with this particular mklyidely used laboratory company. The
office was looking forward to improved prescribing procesbat no pharmacies in the state of
Connecticut will accept faxed prescriptions (due to regulgt&mthe office prints prescriptions
for patients.

The physician now spends five hours a week on EMR/compu#tietenance—related tasks,
primarily because he enjoys doing it. However, he inas tor these maintenance tasks because
EMR has made patient care more efficient and he spesslsime at the office overall. The

office conducts ongoing training, and he uses staff medingsntinually remind staff to use all
aspects of the EMR'’s functionalities.

6.4.6 Site F

6.4.6.1 Practice Demographics, Staffing and Backgro  und

Site F is an obstetrics and gynecology practice locatdesup, Georgia, a rural area of 9,000
persons in a county of 22,000 persons. The practice is cawntedperated by one physician who
has been in solo practice since August 2003. The officer@saurse practitioner, three LPNSs,
one physician assistant, one sonographer, one receptamisffice manager, an assistant office
manager, and billing staff. The practice is for-profit @ndwned under a corporation that the
physician owns. The office has adopted an EMR and hasusa@nit since its inception in

2003. The physician is male and has been with the practwe 2003; he previously served in
the Army for 20 years.

The physician explained that he has adopted an intezgmtpduct that enhances the charting
experience instead of duplicating a paper process. The @iysiad some prior experience with
EMRs in the military and became convinced that withridjiet model and functionalities EMRs
could be powerful tools. The physician is very computerdie and has done much of the
programming of his system himself. He is the computer adtrator at his office and views
computers as his hobby. The office communicates withmgatanly through telephone and mail.
It established a website, but patients in this rural conity did not use it.

6.4.6.2 Billing and Income

Annual Annual Size of Practice
Gross Operating Reimbursement Patient Ownership
Site ID | MD Salary Revenue Expenses Mix Population Structure
Site F Unavailable | $1.04M $1.1M Medicare — 13% 3,431 last Professional
Medicaid — 32% year corp.
Private Ins. — 36%
(all FFS)
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6.4.6.3 EMR Research and Decision-Making Process

The physician’s primary motivation was to improve quadtyare—he never believed that the
product would enhance revenue. The physician began investigtiRg & months prior to
adoption and conducted detailed evaluations of products fen8wprior to purchase. The
office manager was the lead in the effort, and thesipign initiated the search. The physician
relied on websites such as the Academy of Family Mee€isipractice website. The office
manager led the vendor negotiations. The physician amg offanager visited a colleague who
was influential in the decision. They evaluated 25 producs/ewed demonstrations of 5
before purchasing an EMR. The physician and office mamagde the decision on their own
prior to hiring any office staff.

They selected the product they considered to be the bestex in EMRs and in practice
management systems. The two systems are integratedietision to purchase the EMR
product was based on the product’s ability to replicate ahdree workflow processes. The
physician found it easy to use, and it had local adaptahiiiti integrated with the practice
management system they had selected. The physiciantdichnbto change the way he
practiced in order to use an EMR.

6.4.6.4 EMR System Characteristics

The physician described the vendor as very honest andesthaeng the week-long negotiation
process. The hardware costs included hardware that wdsdér the startup of the office and
totaled $42,000. The EMR software cost $20,000 and the practicgyeraent software
$12,000. In total, the system cost $60,000, with $6,000 in maintef@nboth systems. The
price included onsite and continuous online training. The pgecivas financed as part of a loan
for the practice’s overall startup costs.

The physician wanted a reliable product with prompts (éat,a patient is due for blood work
or a mammogram), reminders for nurses, and alerts todestaff of workflow processes. The
current product has these functionalities and consequenthpves patient care. The office
receives lab and test results on paper and scansibetheé system. The office prefers to have
the EMR generate paper prescriptions for patients tegthiisician signs—this counters fraud
and abuse in the view of the physician.

The office experienced few implementation problems began use of the system almost
concurrent with practice inception. The new staff spe® week learning the system and prior
to implementation had used paper charts for 3 months. flibe experienced little or no
transferal of data from paper to the EMR. Most ofdtadf came from the hospital setting with
no prior EMR experience.

Currently the office experiences minor glitches wiftd system every two weeks or so, and the
vendor can address these issues by phone. Although matyrsexmarge for service and
guestions, this vendor offers continuous support. The phgsieia modify and customize the
workflows of the product as needed on his own.
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6.4.6.5 Actual and Perceived Benefits

Workflow Efficiency

The ability of the physician to pull a chart when a pdtells for a refill and see which
pharmacy to use improves his personal efficiency. Deetkaharting time has led to improved
physician quality of life.

Revenue Enhancement and Cost Savings

The EMR has provided a clear benefit to the practicelbwilg thorough and fast
documentation and reporting. The office has also expmtka 10 to 15 percent increase in level
of coding. In one instance, the practice’s insurance comgianyot wish to reimburse it for a
certain procedure, citing it as unnecessary. The EMR ah#8idepractice to provide appropriate
documentation that allowed reimbursement. The companylooenged the physician on his
ability to document and demonstrate his need.

Quality

The EMR allows the staff to provide higher quality care faeds on educating and caring for
the patient rather than on administrative work. Taals in the exam rooms let patients see such
things as images and graphs, and they appreciate the techr@lagall, the office has

improved patient safety, quality of care, and patientfaatisn.

6.4.6.6 Barriers to Adoption

The physician is a local EMR advocate and has encourbgdddal hospital and pediatrics
groups to consider EMRs so that the town’s community lbeagnore integrated with respect to
medical information sharing. He believes that the alvegsistance to EMRs among the county’'s
physicians is due to the older population’s fear of computensieBs for other doctors may be
the perception of cost, of difficulty in using an EMRdadhat they will have to change their
workflows to match the computer. The physician explaihet EMRs may not save money. He
is not sure if the practice has experienced a quantifddilar benefit as he has no baseline to
compare.

6.4.6.7 Post-Implementation Observations

While this was not a motivating factor for the physiciaadopt, he has not realized improved
lab or prescription processes since implementing. dibe the physician uses do not accept
electronic orders, and results must be scanned in. Blelaéss not use the e-prescription
functionality as he likes to personally sign presooipsgi

6.4.7 Site G

6.4.7.1 Practice Demographics, Staffing and Backgro  und

Site G is a single-specialty family practice in Wilmiogt Delaware, and is self-described as the
state’s leading diabetes provider. The practice was estatllin 1941 and has been in
continuous operation. The physician we interviewed has Wwé& the practice since 1974. The
practice’s clinical staff is currently made up of five phians, one nurse practitioner with a
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certification as a diabetes educator, one physiciastassi and one exercise therapist. The
practice additionally has a separate division that mesfharmacological research. The practice
is for-profit and is a professional association whté physicians as partners. Three of the
physicians are male, ages 45, 43, and 71. One is female 2leBE years old. Three of the
physicians have been with the practice since their resydand the fourth returned to part-time
practice three to four years ago post-retirement.

The physician interviewed became the managing partnbeeipractice in 1980. He moved the
office to a practice management system in 1982. The pagsitiampion is the medical director
for the Delaware healthcare quality improvement progaadhis the medical director for DoQ-
IT (Doctors Office Quality Information Technology) aetktate quality improvement
organization. The practice used the same system ustil gears ago; this system used a
scanner card to capture information. Three to four yegrslee practice looked into the EMR
product that its practice management vendor offered.dy 2003, the practice purchased an
EMR product to interface with the practice managemenésyslhe system “was a disaster”
(cost the practice ~$100,000) and was abandoned in May 2005. aldtieg@subsequently
implemented a new practice management system withdal/ The practice has only
recently recovered financially from the experiencéhwitpoor EMR. Six to eight months ago,
the practice began again exploring the possibility dEBMR. The practice currently uses a
practice management system and an e-prescribing systeptetenvith a web-based operation
that allows for e-prescribing that was granted to the ioees a participant in a state
demonstration.

6.4.7.2 Billing and Income

Annual Annual Size of Practice
Gross Operating Patient Ownership
Site ID | MD Salary Revenue Expenses Reimbursement Mix Population Structure
Site G | $105K Unavailable | Unavailable Medicare — 20% 14,000 Professional
(avg.) Medicaid — 20% (10,000 seen | association
Private Ins. — 60% (all | regularly) (MDs are
FFS) partners)

6.4.7.3 EMR Research and Decision-Making Process

It took the practice approximately three months to rebgar@ducts and choose a new vendor
for the practice management system and EMR combina&ioRFP was never considered as a
means of selecting a vendor, because the practice dwlambto take time to write one. A
consultant was not considered either. The physiciarhkeéffort to research and decide upon a
product/vendor. Based on prior experience with researching pgsptle physician felt
confident in his ability to identify vendors with quality pects.

The practice formed a decision team composed of two kiedead nurse, a receptionist, and
the office manager. The team read literature, reviewattss, and spoke with peers for
recommendations. They developed criteria for evaluahiegystems. One of their primary
requirements was an EMR system with local service—rapemy that was not local and could
not provide immediate, local service was not acceptalfler Aesearching and developing
criteria, the decision team observed demonstrationseladted two products for additional
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review. The team conducted site visits to practices tbagidered comparable to their own and
learned how to use the products from peers without theymeesf vendors present. The team
unanimously voted on the product that was chosen. Theacomtith the vendor was signed in
March, and they anticipate implementation to begiduine or July 2006. The lead physician on
the decision team spent a few hours a week, five toosirshat most, researching products.

The usability of the system was cited as one of tha features of the selected system—the
system replicated the existing processes of the pradtieesite visit with a peer practice was the
most influential factor for the decision team, allowiragle of the members to see, with patients
present, how the system performed the various workiturs:t

6.4.7.4 EMR System Characteristics

The product will cost approximately $100,000 in acquisitions;asith an annual maintenance
fee of 20 percent of purchase price per year ($1,500 or lessomeh). Training and installation
is included in the one-time costs. The practice neededpmexts wireless network and
purchase PCs and tablets for the clinical staff toracoadate the new system. The practice did
not have computers in the exam areas and only a fée afffices had PCs prior to the EMR
purchase. The practice is also purchasing a server, bahaineas a robust hourly backup in
place; the vendor can provide service through the ASP temiyor

The new product has the ability to import lab resutienfiall of the major laboratory companies
—a feature that was not available a few years ago—elimgatanning and allowing for data
mining. A local cardiology and radiology group that thagbice works with is implementing an
electronic system that will be interoperable with thecpce’s EMR.

The system is customizable and comes with such feadardscision support and progress notes.
The practice is eager to access the web from the eo@m The EMR will integrate with the
practice management system and will download patient depiagssautomatically. Adoption

will eliminate all paper bills and will simplify all Bihg processes. The system can automatically
generate and auto-address the annual flu letters to théiepp@aipulations based on Centers for
Disease Control (CDC) recommendations.

6.4.7.5 Expected Benefits
Workflow Efficiency

The new product can alleviate the practice’s current situatiescribed as “drowning in paper.”
The office currently receives two to three inches (ld&d) of clinical mail per day in the form
of documents such as lab reports. The practice hopeistbsstem will eliminate use of paper.
They believe the EMR will allow staff to simultaneoualycess a patient’s chart. The practice
expects a savings in physicians’ time. One nurse refusegrioin a practice that does not have
an EMR. It is expected that having the EMR will simptifyg nurses’ lives. The physician we
spoke with is looking forward to accessing patients’ chfeotea home while he is on call.
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Revenue Enhancement and Cost Savings

Paper causes billing to be up to one month behind, and wheffiteeis short-staffed the
problem is worse. The practice expects the EMR to adtiissgroblem. The practice has a
chart room, and has just converted the third exam rotoraimother chart room. The practice is
using valuable patient space for storage and is looking fotwaranverting the space into
examination rooms. Another significant benefit willthe ability to generate and produce the
practice’s own data. Administrative data from insuresslieen grossly inaccurate. The practice
had an experience with an insurer whose data showed the@tade poor in diabetes care,
which contradicted the practice’s own data.

Quality

The practice’s pharmacology research requires sulmtdata mining that is impossible with the
current state of 800+ paper charts. The physician hopethéhaystem will have a significant
impact on the practice’s ability to do research. Witramédquate information, the practice is
unable to properly care for patients. The physician hoegha system will also allow the
practice to look at quality of care in new ways througteas to data. The ability to see patients’
charts at home while on call will help the practicaw#lbetter care to patients who call or who
end up in the emergency department.

6.4.8 Site H

6.4.8.1 Practice Demographics, Staffing and Backgro  und

This is a for-profit sole proprietorship located in Chicad@mois. The owner and physician is a
pediatrician with two office locations, each of whidshbeen in continuous operation for 14 to
15 years. The physician is male and is between 51 and 65otdail he offices are staffed by
the physician, who splits his time between the twotlona, and his staff of one medical
assistant and one receptionist. This practice has ebeapan evaluation of EMRs and has
signed a contract with a vendor to implement a system.

The physician interviewed at this site described EMRs aglato get rid of paper.” He also
noted that the 2 percent discount on malpractice insugaosed to sites with EMRs is a
significant incentive for his practice to consider EMRs views EMRs as systems that allow
for the storage of medical information, including labd tests ordered, on each patient. For this
physician, an EMR should be available from “anywhere,” gl@templates for complete patient
assessment, provide advice to the clinician, and keepmafan safe. The physician uses a
computer daily for e-mailing, work-related functions, amiine courses. The office
communicates with patients by phone only and would contatamiwith patients via e-mail, but
the practice is not reimbursed for this form of commaitia. The practice uses fax for office
functions and receives all lab and other test resulfaby
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6.4.8.2 Billing and Income

Annual Annual Size of Practice
Gross Operating Patient Ownership
Site ID | MD Salary Revenue Expenses Reimbursement Mix Population Structure
Site H | $200K- $400K— $300K Medicaid — 40% 5,500 per Sole
$300K $500K Private Ins. — 50% year Proprietorship

(HMO fully capitated
and PPO FFS)
Cash — 2%

6.4.8.3 EMR Research and Decision-Making Process

The physician began to consider adoption 4 years agdahamqdimary driver was paper
reduction. The office stored paperwork onsite, and thagéoneeds were getting “out of
control.” The physician also wanted to safeguard recotds af experience with a flood that
destroyed paper records. The practicality of being able t&lguiecord data in a minimal
amount of time appealed to him. The physician initiated do@tzon process and spent
approximately 3 months researching EMRs over the coursevefal years, working on the
issue in “bursts.”

The physician was influenced to adopt by a friend and fgdleskatrician who had an EMR
system. He then began to research and used an afalygisin a “throwaway” medical
economics journal. This analysis provided a useful congran$ specific EMR products. He
researched and conducted online trials of several prodwetsoflthe less expensive products
seemed promising, but they did not offer the functioieslihe wanted and some were not geared
toward pediatrics. Some were “too cheap and too simplelievb” (e.g., one was available for
$900). He realized that he would need to make a significaestiment to obtain the
functionalities he wanted. He also realized that tlegss of evaluating his own needs and the
capabilities of products was too difficult to take on aldltee physician hired an IT consultant to
guide him through the purchase and implementation of hisrays

The physician found two systems that addressed his neslsf them happened to be the same
one his colleague had. He contacted the vendors and oreocaito do a demonstration at his
office. The other product he was able to use at a colleagtfe's. The physician felt more
comfortable with the information flow and interfacehis colleague’s system. The system could
be set up for particular practice types, and users aantbliough to different screens instead of
typing. He wanted to connect with an electronic billingteyn, as he currently sends his bills to
a company for processing.

6.4.8.4 EMR System Characteristics

In total, implementation will cost approximately $30,0064®,000. Half of the costs are for
hardware, half for software.

Initial purchases include a large server with backup tapés anodem to connect to an ISDN
line (both offices were connected to the vendor). Ofieeolhas stationary computer systems for
the front desk—one for each exam room and one for dukcal assistant area—all of which are
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linked. The other office has a modem and three laptops-feotiee front desk, one for the
physician, and one for the medical assistant. Thege Wwaeless connections, and the office has
a printer and scanner to scan in old paper records.

The physician describes the new functionalities of higREdyistem as including:

Medical history

Records

Physicals

Storage of information based on type of visit

Storage of lab and test results in the system—Ilabitsesan be received directly into the
system.

» Decision support—allergy reminders, drug interactions,(htavever, these were not
deciding factors for him)

v v v v Vv

The physician plans to connect to the hospital to viegrestic images online. His system can
also communicate with pharmacies about prescriptigherednline or by e-mail. The physician
likes the ability to click and print prescriptions through nieev system.

6.4.8.5 Expected Benefits

The physician articulated the following benefits of tiREthat he hopes to realize through
adoption:

Bringing the practice up to speed with current HIT trends

Organizing the office

Improving the flow of information

Decreasing errors

Accessing information from both offices—this was difticwith paper records—Ileading
to better care

» Links to billing reducing the time for checking on accouatuss and providing notices
for patients with outstanding balances (will help claseounts more rapidly)

v v v v Vv

6.4.8.6 Barriers to Adoption

During the research process, the physician felt thatghdors “lived in another world” and
were too technical. He spent much time understanding the dywouk of his system and
understanding what the vendors felt were simple concépésphysician felt that he did not get
much support from them because they were “too technicallidd a limited budget for this
purchase, so over time he gradually acquired computeveyseand software. He made some
errors with these purchases that were costly to do@ee thing that facilitated adoption
happened somewhat later in the process: he found and hif€cdansultant to guide him
through the process. This person was an independent t@ismho worked on the medical
records technology for the main hospital in Chicagus Tonsultant helped him overcome
barriers of technical understanding and functionalityc@an.
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The physician does not believe that the EMR will offiey real competitive advantage. He
believes that the EMR could make practice more coniplicand that there is a level of
uncertainty throughout the process until implementai@omplete. The physician has several
colleagues who cite uncertainty as a barrier to adapfibese colleagues are waiting to see how
this practice’s implementation turns out before makinggr own decisions. He feels that they
will be behind the curve because systems will be evee ommplicated when they do
implement.
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7.0 Proposed Economic Framework for EMR Adoption

In previous chapters, we described the literature on Edipteon as it relates to small practices
and models of technology diffusion that arise fromtthditions of sociology and economics. In
Section 5.6, we identified four critical themes relearfEMR adoption:

» EMR costs and benefits are important motivators of physiciarmdoption. The
literature also suggests that physicians may be influencbedthyan expectation of net
financial benefit and a desire to deliver safer and bedter€" %%

» Factors such as physician and practice characteristics apaeto indirectly affect
calculations of costs and benefitsThese characteristics vary in the strength of their
correlation with adoption, however, and those thatlsme level of correlation include
practice size, practice ownership, manner of reimbursefoapitated versus fee for
service), practice type (specialty versus primary caragtice location, physician age,
and physician specialt{f* 76>

» Physicians face considerable uncertainty in the realizatioaf costs and benefits.
Uncertainty about costs, benefits, and net benedie Ibeen cited as a barrier in the

survey literature’®"7%.7%9

» Information can play a key role in lowering uncertainty. The literature also provides
evidence that physicians, like other prospective technadgpters, are influenced by
social networks. These networks are important chafédormation relevant to
choosing a particular technology and understanding the aod benefits associated with
that technology.

Based on these findings, we developed a preliminary ecorftaniework that combined the
relevant elements from the EMR adoption and technaodiifflysion literature. Subsequent to
developing the preliminary economic framework, we condueists to eight physician offices
to test our hypotheses and validate the elements in dimip@y framework. We used the
findings from the site visits to update the frameworkaddition to validating elements of the
preliminary economic framework, the site visits yieldddiaonal insights, including the
following:

» The importance of previously accumulated human capiédldan reduce the costs
associated with adoption

» The uncertainty associated with EMR technology andnipertance of information from
peers in reducing this uncertainty.

In this chapter, we describe our proposed economic framkewhich combines insights gained
through the literature review and site visits. Specifycalle provide information on the
following:
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» A modeling approach
» A characterization of the proposed economic framework

Where relevant, we cite evidence from the literatucktha site visits to substantiate choice of a
given element. In Chapter 8.0, we provide a detailed mgpyfithe elements to the literature
and findings from site visits.

7.1  Modeling Approach

There are two primary theories of technology adoptian &hnise from the traditions of sociology
and economics. While both disciplines seek to explain amtophd diffusion of new
technologies, they use different mechanisms to exgtsrbehavior.

In theories from the sociology tradition, socialwetks have been found to influence technology
diffusion in general, and physician behavior in particudies have demonstrated the effect
of peer networks on physician prescribing habits and adoptievidénce-based practic€$.
However, medical technologies such as new prescriptiogsdir use of evidence-based
guidelines differ significantly from EMRs in the typedammount of investment they require.
The investment required to use new evidence-based guidaliliesly to be measured in
physician labor hours. Physician time is valuable, and imgeatmodest number of hours to
learn about use of a new prescription drug differs sigmitly from the substantial capital and
time investments needed to explore and adopt complexdleches such as EMRs. Such
substantial investments are therefore likely to be s@amfily influenced by costs and benefits or
expectations of those costs and benefits. There is guppm the literature and the site visits
regarding the importance of costs and benefits to thetimees decision.

Evidence from the current survey literature suggestghbanost significant barrier to adoption
is excessive financial costs in the face of uncetiaimefits’**"27"3""4""Findings from the site
visits corroborate the importance of costs and bertefifse adoption decision. The literature
describes related factors that affect costs, benafitsthe uncertainty associated with EMR
adoption’’®"""""®These include lack of information on costs and benééichnical challenges
associated with EMR adoption, and lack of product standzidn. Information can play a
significant role in reducing uncertainty.

Given the study objective of developing a microecondraimework of EMR adoption, and the
central role economic considerations play in the #domlecision, we have chosen to use
economic models of technology diffusion as the bamishle framework. In addition to the costs
and benefits, these models emphasize the role ohmafion in influencing expectations of costs
and benefits related to adoption of a new technologys€quently, these models can be adapted
to incorporate the role of social or peer networksrasial channels of information that

influence physician expectations of costs and benefits.

Having proposed to use models from the economics literatutiee foundation of our
framework (to be augmented by other disciplines), we mesalve the issue of micro versus
macro models. Most of the macroeconomic models dihi@ogy diffusion describe

Moshman Associates Inc., Booz Allen Hamilton Page 144



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

industrywide or economywide phenomena that specify aggrégatgons that can be
parameterized to yiel8-shaped technology diffusion curves. In these modelsadbesgate
diffusion curves are not derived by aggregating individual talogurves. One example of this
class of macro-models of technology diffusion isBaess epidemic model of diffusion (1969)
Ford recently published a macroeconomic analysis of playsEMR adoption using a Bass
mode;lggnd projected that, at the current pace, complateetpenetration would not occur until
2024.

The challenge is that a macro-model not derived from uyidgrinicro foundations of

individual decision-making is less suited to a task in Wwkwe seek to understand and influence
the behaviors of individual physicians. In addition, he®dels risk inaccurate estimation of
relevant parameters and therefore of policy responsegherefore preferable to develop a
framework that examines the microeconomic aspectsall practice adoption behavior that
can be aggregated over all practices to obtain adoptime< for small practices.
Microeconomic models of technology adoption allowdoch a construct.

Microeconomic models focus on individual firm behaviod @apture the influence of various
factors and their impact on the firm’s decision to adbfare recent models of technology
diffusion and adoption have been based on theories oftimeat under uncertaint§-’#These
models capture the role of uncertainty and expectatioogsté and benefits in technology
adoption, as well as the role information plays in ré@duancertainty®® These models can be
adapted to include factors such as cumulative learning emfieect of incremental knowledge
accumulation. These models can be used to derive indivpdaetice-level adoption curves that
can be aggregated.

Given these considerations, we have chosen to modat@myadoption behavior using a
microeconomic approach. Specifically, our frameworlesebn models of options and
investment under uncertaiffythat have been used extensively to study technology idiffus
economics.

7.2 Microeconomic Framework of EMR Adoption

In this section, we present the proposed economic fr@meof EMR adoption in small practice
settings. For the purposes of this analysis, we defima| practices as physician-owned
practices of between one and nine physicians. The r&itorathis classification is based on a
number of considerations. With minor variations, exgssarveys tend to classify physician
practice sizes in the following way: 1, 2—4, 5-9, 10-20, or 1025(7%"8"-"®practices of 10 and
over are therefore bucketed in a fashion that groups wigmmuch larger practices. EMR
adoption correlates strongly with practice size, tugtle appears to be a strong upward inflection
in adoption in practices of 10 or mof& "*°Furthermore, by focusing on physician-owned

practices of between one and nine physicians, we acamun®$88 percent of all physicians.
791,792,793

As noted above, we have also restricted the andtygikysician-owned practices, because
physician ownership is strongly associated with a Iqwebability of adoption’®* Practices
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owned by HMOs, hospitals, and other entities are mumte riikely to adopt, regardless of size.
We presented these size and ownership parameters to rseshber TEP, who concurred with
this approach.

7.2.1 Specification of Framework Elements

The microeconomic model that we propose to capture ghpsadoption behavior includes the
following key elements:

Unit of decision-making

Physician entity’'s objective function

Characterization of technology

Choice variables of physician entity

Revenue function and uncertainty associated with EMRsact on revenue

Costs associated with the practice and cost unceriesstciated with EMRs
Existing stock of physician human capital and its impactasts of adoption
Role of information in reducing uncertainty associated aatbption.

v v vV vV vV v v Vv

In the rest of this section, we describe each oftleésments in greater detail. Because we have
chosen to use a microeconomic approach to modeling physie@sions, we need to specify
the unit of decision-making and the objective functiothefdecision-making unit.

1. Unit of decision-making.We assume that the unit of decision-making is the piaysantity.

In the case of the solo practitioner, the entity dadindividual coincide. We assume that multi-
physician practices have a decision-making process thatarfoutside observer—appeassif
they possess a single decision maker or are moreakissolo practice.

In this study, we are focused on the decisions of smadtpes in which the number of
physicians range from one to nine. In the case ofdleepsactices, the decision-making unit is
clearly the individual physician. In the case of a pcactvith multiple physicians, the physician
may not be the decision maker, or there may notdmegde decision maker. There may be a
variety of ways through which decisions can be madeekample, in a larger practice, the
decision maker may be the office manager (which maylgintpe unit of decision-making to a
single individual) rather than the physician. Even éf gysicians make the decisions, there may
be alternative mechanisms for making these decisiongriaic practices, decisions may be
reached through democratic processes such as voting,imwbtleers a dominant physician may
play a crucial role in the decision-making. For exampldhe majority of the ownership lies with
a single physician, the decisions to adopt new teolgyahay be determined by that physician.

The politics of decision-making within a multi-physiciamgtice will certainly be affected by
the distribution of ownership within the practice. In corichgcour literature review, we were
unable to find data that describe distribution of ownersliipinvphysician practices. Without
data on distribution of ownership within a practice andmgact on decision-making, it is
challenging to characterize who the decision maker wioeilch multi-physician practices. In
addition, findings from the site visits did not suggest the politics of decision-making had a
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significant impact on the proclivity of a practice to pticAlthough a number of the office staff
were involved in the decision to purchase an EMR, iroffiees we visited, it was typically a
single individual (usually a physician) who played a sigatiit role in the selection of an EMR.

In the absence of such data, we chose this specificatiorder to maintain the focus on the
economics rather than the internal processes ofideaisaking. Another rationale for
proceeding in this manner is that policies to stimudakgption such as incentives, subsidies, and
provision of information are more likely to be targetétha practice level rather than at
individuals within that practice. We presented this spetiba of the unit of decision-making to
members of the TEP, who concurred with this approadmeicdntext of an economic

framework.

Framework Element One: The unit of decision-making is a plgian entity.

2. Physician entity’s objective function.Having defined the physician entity as the decision-
making unit, we now specify the objective function for tegision-making unit. We specify the
objective for the physician entity as utility maximipatj where the utility function is dependent
on the following variables:

» Income
» Leisure
» Disutility from patient-related adverse events.

We specify the physician entity’s utility function imet following manner:
Ui (Yic(2), hi(2)), ei(2))

Where “I” represents the physician entity,i;"Yepresents the entity’'s income at time t,™Is
the leisure at time t, and {(J)” is the utility associated with income, leisuagd the adverse
patient outcome represented khy Bhe errors are affected by “z,” which is the leveEMR
functionality. We have described “z” in greater detaiblelUtility increases with income and
leisure and decreases with patient adverse eventsp&bdication of this utility function takes
into account physicians’ preferences to provide qualitg oa “to first do no harm.” Our choice
of utility maximization as the objective function fmls existing economic literature on
modeling physician behavior in general, and on adoption dfaaktechnologies in
particular’®>"®°|n this literature, physicians maximize their utilitynfitions by making choices
between labor and leisure. Our site visits validatedsgregification.

Employing utility maximization as the objective functi@s, opposed to profit maximization,
enables us to account for differences in risk prefereamc®sg physician entities. Differences in
risk preferences among physician entities may plagrafgant role in adoption of EMRs.
Mathematically, alternative parameterizations offthrction U will yield varying levels of risk
tolerance. The specification for the objective fumetpresented here deviates from the classic
industrial organization literature in economics, in whiethnology adoption is modeled as a
decision made by a firm whose objective is to maximipditptnder this specification, there is
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no clear way to characterize firm preferences fd« fifie underlying assumption is that each of
these firms is atomistic, and ownership is diversifiess multiple firms; therefore, risk
preferences do not come into play. We therefore belleateutility maximization is a more apt
conceptual framework to employ.

Framework Element Two: The physician entity maximizes wyilthat is a function of income,
leisure, and adverse patient events.

Ui (Yie(2), h(2)), e (2))

The utility maximization problem specified here is anextpd one. This is driven by the
uncertainty surrounding the costs and benefits of adopiegMR technology “z.” We specify
z and the uncertainty around costs and benefits below.

3. Characteristics of EMR technology

Rather than restrict the technology to a single degimiof EMR, we chose to represent the
diversity of technologies available and permit the phgsientity to make a choice about which
specific type of EMR technology it wants to adopt. Wige “z” to represent the EMR technology,
and z can assume a series of discrete valyes: z that are associated with varying types of
EMR functionality. In addition, we specify g2 to represent theacumbentechnology (e.g.,
paper-based charting) used by entity i. In each period;hbiee is between using the incumbent
technology or adoption of a given z where z belongs 10, z. The specification of the
technology here is similar to the quality ladders descrin models of Grossman and Helpman
(1991)"°" The technology z can be represented as a ladder, witbrhiungs of the ladder
representing higher levels of functionality. The deaidar the physician entity is to determine
which rung of the ladder, or value of z, to choose.

This characterization of EMR technology was informedHhgyliterature and the site visits. As
discussed in Section 4.2 of the literature review, thezea number of alternative definitions and
functional models of EMR. The functionalities assadatvith an EMR may vary from simple
viewing capability to the much more advanced functionaligcdbed in Generation V of the
Gartner modef®® The site visits reinforced this concept of a continuditechnologies.

Although practices visited had adopted similar functions sscstheduling, documentation,
order entry, patient history, and report generationgthes significant variation both in
sophistication and customization of these capabiliigs. choice for the physician entity is
therefore not about “one” technology, but rather ety of EMR technologies, each associated
with a certain degree of functionality.

Finally, there is insufficient data in the public domairassociate each value of “z” with a
specific combination of EMR functionalities. Specificat of an EMR that could be associated
with a particular value of “z” would require empiric ieshtes based on a large survey. The data
would need to capture clusters of EMR functionality addgity physicians. In the absence of
such data, the TEP concurred with our existing specificatio
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Framework Element Three: The EMR technology z can assumerges of discrete values
where higher levels of z represent higher levels of ftiocality.

4. Choice variables of physician entityHaving specified the objective function for the
physician entity and the technology z, we describevéinables that the physician entity chooses
to maximize its objective function. The choice variallgat maximize the physician entity’s
utility function in each time period are physician’s labéor providing patient care, time spent
on researching EMRs Jtechnology “z,” and other inpuk. The physician entity’s choice of
labor is constrained. We normalize the time input tq and in each time period, the choice of
labor |; must satisfy the following constraint:

i + b+ < 1

These other inputsi; could refer to other types of labor used in a physiciartipeasuch as
nurses, physician assistants, and office managers. Tloificg®n of choice variables follows
literature published by Reinhardt and Thursf8tt°’as does the measure of outRy; and

these have been validated by the data collected frositeheisits. At each of the sites,
physicians use a combination of their time and inputs trthvar types of labor to provide patient
care and generate revenue. In addition, the literahar¢re site visits validate the use of a
revenue functiolRj; The specification ofilis based on findings from the site visits, which

revealed the time spent by physicians on researching ¥vigors and functionalities.

The physician entity’s choice of inputs and technology dpces revenue for the practice,
which is given by the following equation:

Rit = f(lit, Z, %) + €i(2)

whereR;; represents per-period revenue for entity i which is atiomof physician labok,
technology z, and other inputs, and€i;(z) is random and drawn from a distribution function
Git. We assume that;(z) equals zero abz

We have chosen to specify a general revenue functiaccmunt for a given entity’s alternative
reimbursement mechanisms. These could, for exampledmdte-for-service (FFS) or
capitation. While the EMR technology has shown thepital to increase revenue and charge
capture, there is uncertainty around the realizatiohese benefits. We characterize this
uncertainty using a Bayesian formulation.

We assume that the distribution functioni&characterized by a single paraméteGiven the
uncertainty physicians encounter in adoption of the nBIR Eechnology, they lack information
on the parameters of the distribution function@&amelyB There is a crucial difference between
the physician entity’s lack of knowledge about the parammeteG; and the risk that the same
entity faces when placing bets in a coin-flip. In tase of a coin-flip, the physician entity knows
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the odds and the probability associated with a giveroougc In the case of EMR adoption, the
entity does not know the probability associated with $geaitcomes post-implementation.
Specifically, physicians do not knodv(i.e., 6 is itself random).

Based on the information a physician entity has attdre af each time period, it has a prior
distribution function K for®, the random variable associated véth et us assume that K is a
beta distribution with parametemsandf3. We chose this functional form because it allowsous t
explicitly compute the posterior distribution functiorihke practice collects more information.
The physician entity then samples “n” practices thatsanilar to theirs and have adopted EMR
technology. We will assume thatpercent of practices show favorable results. The poste
distribution K’ is also a beta distribution with paraers @ + n*d) and @ + n*(1 —9)). As n
approaches infinity, the expected valugofthe random variable) with the K’ distribution
approaches true value @fand the variance approaches zero. Intuitively, the playsentity
learns enough about the true valu@ dfit is willing to chose a sufficiently large samee.

The sample size “n” is a function of the amountimktthat a physician entity chooses to spend
in sampling adopters. Specifically—

n=g(k)

This specification also underscores the importance afgreep effects, which is emphasized in
the social network theories of adoption and was certamlynportant factor in the EMR
decision-making process for the sites.

Framework Elements Three and Four: The physician entityadses labor (to provide patient
care and research EMRS), other inputs x, and technology z to ma&enatility. Certain
benefits that arise from adopting EMRs such as enhanced cha@gure, improved coding,
reduction in day’s receivables, and the associated uncertaing/aptured through the
revenue function. The expectations of these benefits are updlat each time period using a
Bayesian approach.

5. Costs Associated with Technologyhe costs accrued by the physician entity in each time
period are given by the cost function C(.). The casttion is given by—

Cit = witlit + fiexit +S¢ (2) +it (z, i)+ Vie (2, Hi) + pe (2) +F+Nit(2),

where—
» Wilit is physician labor costs (ws physician wages)
» ritXj; are the costs associated with non-physician labor
» St represent non-labor recurring costs such as staticosty
» it (z) are the investment and other costs associatecadatption of z (this includes

hardware and software, training and other one-time imgréation costs, selection costs,
and costs of borrowing)
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» Vit (2) represents the recurring costs of the technolagy *

» Miis the stock of the physician entity’s human caphat tan help lower the costs of
adoption

» pit (2) represents costs associated with treating patiehessetcould be impacted and can
result in a benefit to the physician under a capitate@d@ment

» Fis the fixed cost of operating the practice, suchmats re

» Nit(2) captures the uncertain effect of z on costs.

We assum@;i(z) equals zero apZExisting literature has shown that adoption of EMRs ltave

an effect on practice costs, such as reductions in tadsts. The cost function incorporates the
various categories of costs reported in the literaanceconfirmed through our site visits2%2

Site visits yielded additional insights into a key fadt@t may impact the acquisition and
implementation costs: a physician entity’s previousiyuamulated human capital. This factor can
be acquired through prior experience with EMRs (e.g.utinagesidency) or through education

in disciplines such as electrical engineering. We asduha |; (.) and y (.) are decreasing in
Hi.

Physicians are uncertain about the effects of z ot$ @l form expectations about them in each
time period. The arrival of new information changessthexpectations. We assume tipgk) is
random and is distributed;hvith underlying parametet Existing literature has shown that
adoption of EMRs can have an effect on costs relatadpractice such as reductions in labor
costs. Physician entities are, however, uncertaintabheleffects that the EMR technology z has
on costs. Althougly is unknown, the physician entity has a prior distrdouf for I, the

random variable associated with the paramgtéfe assume thd¥l is a beta distribution with
parameter$ andA. The posterior distribution M’ is also a beta distribatigith parametersj(

+ n*o) and QA + n*(1 - 0)), whereO is the percent of practices that show favorable resaitd n
represents the number of adopters the physician entitglea. This number “n” is a function of
the amount of time that a physician entity choosepénd, as well as the financial cost
associated with that sampling process.

Framework Element Five: The costs associated with a technologysist of variable costs,
fixed costs associated with inputs, and the costs of investirtgchnology z. These practice
costs can be affected by the adoption of the technology z, althdugimpact is uncertain and
random. Practice entities update their priors about the impacthsf technology z on costs in a
Bayesian manner.

Finally, we specify the relationship between income Y ¢Wwianters the utility function),
revenue R, and costs C as follows:

Yii= Ri(.)— G (\)

The survey literature has shown that there are cddeiars that correlate with adoption;
namely, age, specialty, location, ownership, and prastiee®"*%*These factors are, to a
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certain extent, implicit in the model. Age can beorporated using a finite time horizon. It is
unclear if the practice entity’s age is tied to the ghgas’ ages, or if they behave more like
infinitely-lived firms. There was no data either frone literature review or from the site visits to
provide insights into this issue.

Specialty and location are captured through the subscripinte that denotes a specific type of
entity. The subscript “i” defines a unique utility, revencest, and random distributions for a
specialty and location. The survey literature has shbatspecialty and location are correlated
with adoption®°*>#%Specialty and location may impact adoption, since threrg be surrogates
for other factors. For example, location could capttfeces of the following factors:
reimbursement rates, dominance of single payor, and peséstandards or local health
information networks, all of which can affect the castl revenue functions of the practice.
Specialty can also affect adoption through its impadhercosts and revenues, since
reimbursement rates differ among specialties as walf@asnation needs (which can impact
costs of the technology adopted).

7.3 Conclusion

We have proposed an economic framework that focus@seqrhysician entity’s decision to
adopt an EMR. Our framework incorporated aspects faciabnetwork theory into models

from economics. The goal is to understand what factéestaeddoption and where “glitches”
exist. Glitches include barriers such as lack of accesagital and a lack of easily acquired,
reliable information on the benefits and costs assetiith an EMR. Gaining an understanding
of what hinders adoption can be useful for designing pohdymogram interventions that can
foster adoption.
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8.0 Mapping of Framework for EMR Adoption
8.1  Introduction

The development of our proposed economic framework aras#ociated elements were
informed by a review and analysis of the literature MREadoption and data gathered from site
visits. The underlying construct for our framework was basedsing models of technology
diffusion from economics combined with elements frawial network theory. We used this
construct to integrate key variables from the literatha¢ have been shown to be relevant to
adoption. As described in Chapter 7.0 the proposed ecoffi@mework had the following
major elements:

Unit of decision-making

Physician entity’'s objective function

Characterization of technology

Choice variables of physician entity

Revenue function and uncertainty associated with EMRsact on revenue

Costs associated with the practice and cost unceriesastciated with EMRs
Existing stock of physician human capital and its impactasts of adoption
Role of information in reducing uncertainty associated aatbption.

VvV vV vV vV vV v v Vv

In this chapter, we provide a discussion of the mappinglationship between these elements
from the economic framework to the variables identifrethe literature and the data gathered
from site visits that are relevant to EMR adopti@ur discussion is organized as follows: we

briefly describe each element from the proposed fraorieand then map each element to the

literature and/or the site visits.

8.2  Mapping of Proposed Economic Framework

8.2.1 Unit of decision-making

The first element of the proposed economic frameustke unit of decision-making. In the
framework we specified the unit of decision-making agthsician entity. In the case of solo
practices the physician entity is the individual physiciahile in a group practice, we assumed
that the decision-making process for an outside obsexveld appear as if it were performed by
a single physician similar to a solo practice. We haeeefore chosen to abstract from the
internal decision-making processes of individual prastend assume that multi-physician
practices for the purposes of the framework act éeretwere a single decision-maker.

Our decision to represent the unit of decision-making@syaician entity relies significantly on
the seminal work of Uwe Reinharlff.In his 1970 paper, Reinhardt developed a model that
analyzed the production function of physician services.urtiteof analysis in his study was the
office-based physician practice. The physician practic®ses various inputs (labor and capital)
to produce output of physician services. While in a multisgtign practice there may be a
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variety of decision-making processes that can resalhiabserved hiring of specific inputs,
Reinhardt chose to abstract from these decision-makirgpgses. The choice of input levels,
even in a multi-physician practice is modeled as ifeleere a single physician. This approach
in representing the unit of analysis is standard irh#dadth economics literature and has
subsequently been applied in other stufiés.

The survey literature also does not examine the intde@sion-making processes of
organizations in relation to EMR adopti8ff.?%* They focus on a number of observable
factors such as size, specialty, location, and meacsngpensation. It is conceivable that
internal decision-making processes can affect adopai@s; however, the survey literature has
shown that the factors significantly associated witbpgion are high investment costs in the face
of uncertain benefits. Given this emphasis in theesphterature and the specifications used in
the healthcare economics literature, we have chimsmpresent the decision-making unit as the
physician entity.

In addition to the evidence from the literature thedgithered from the site visits also supports
the specification. In all the sites that we eithaited or interviewed the decision to research and
adopt EMRs was led a single physician. The other physielachstaff in the office provided

input and participated in the EMR decision-making process.adexythe internal politics of the
decision-making were not critical factors in the adwptecision. The offices appeared to
function seamlessly as if there were a single pleysicBased on the evidence from the literature
and the site visits we specify that the unit of decisi@iking is the physician entity.

8.2.2 Physician Entity’s Objective Function

The second major element in the framework was theighpsentity’s objective function. The
entity was assumed to maximize a utility function tvas specified as follows:

Ui ((Yi(2), he(2)) , et (2))

where ‘I’ represents the physician entity, répresents the ith entity’s income at time %ihthe
leisure at time t, I(.) is the utility associated with income, leisure, adslerse patient outcome
e, and ‘z’ is the EMR technology.

We considered two candidate specifications of the obgdtinctions prior to adopting the

utility maximization. The first specification, based umdandard microeconomic theory of the
firm, would treat physicians like firms whose objectivéoignaximize profit. There are a couple
of factors relevant to the physician practice thatiees profit maximization inapplicable to a
physician practice. The first factor is that in additio income or profit, physicians seem to care
about non-financial attributes such as patient safetjuality. The survey literature has shown
that one of the motivators of physician adoption of El8IRs potential to improve patient safety
and quality®*? The second factor that is implicit in the profit maidation assumption is that
firms do not have different preferences for risks. €hertherefore, there is no clear way to
characterize firm preferences for risk under this $gation. The underlying assumption is that
each of these firms is atomistic and ownership isrdified across multiple firms, therefore risk
preferences do not come into play. The survey literataseshown that one of the significant
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barriers associated with EMR adoption is the uncestaissociated with the new technology and
the various ways that practices deal with this unaestit>*'*These differences in the way
practices view uncertainty can explain the 15-18 peratoptéon rate even among small
practices®*>#*°This would imply that practices have different prefiers for risk and any
practice level objective function needs to be able toucahese preferences for risk. In
addition, our specification of the utility maximizin@jective function coincides with the

seminal work of Reinhardt in which he specifies utility nmaixation as the objective of the
physician practiceé’

The specification we have adopted has two features, &listnative specifications of the utility
function can yield alternative risk preferences: rig&raion, risk neutrality, or risk loving. In
addition, the subscript ‘I’ refers to the ith entityislity function. This subscript represents a way
to capture some of the practice entity specific charestics that in the survey literature have
been shown to be relevant to adoption — specificakigimlty.®88182qn the Discussion of the
Literature chapter we hypothesized various ways in wipebialty can affect adoption of

EMRs. Specifically in chapter 5.4.3 we discussed the pateorrelation between specialty and
appetite for risk. Using a subscript ‘i’ for the utiliynction provides us with the ability to
develop alternative risk specifications that could be gssatwith different specialties.

The second feature, in addition to the assumption ofipeagentity utility maximization, we also
specified as shown in the equation above the argumetisaftility function. The arguments in
this utility function are income, leisure, and patiemtcomes. The current specification implies
that these three variables are what physicians card.abll of these arguments can be affected
by the type of EMR technology adopted, represented byrnizpécifying the arguments of the
utility functions we relied once again on the survesréiture as well as common representations
used in health economics.

In chapter 5.4.3 of the Discussion of the Literaturgotdrawe discussed several benefits and
barriers that promote or deter EMR adoption. The suliterature provides evidence that these
perceived benefits and barriers are important motigadbEMR adoption. The survey literature
has shown that physicians want to adopt EMRs becaugexpect the new technology to either
increase their revenue or reduce their costs, botthmhwead to increases in the physician
entity’s income. This would suggest that physicians caratabocome, justifying the inclusion

of this argument in the utility function. In additiomihcome, our specification includes leisure
as one of the arguments in the utility function. Tine/sy literature and the Davies awards
highlight the importance of workflow efficiencies of EM#option including efficiencies

related to refills, scheduling, and telephone communiestidll of these efficiencies expected
or realized may, in addition to yielding financial betgflead to increases in physician and staff
leisure time. We have therefore included leisure asiablarin the utility function to capture the
potential impact of EMR induced workflow efficiencies ersurre. This leisure variable can also
be viewed as a surrogate for expected benefits relatddRodeloption that relate to
improvements in staff satisfaction.

In addition to income and leisure, physicians have dtéizt the potential quality and safety
benefits of EMRs also serve as important motivatbexdoption. This would imply that in
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addition to income, physicians care about patient outcoiesiave chosen to represent this
aspect through the:€z), which represents the utility that physicians rec&ive patient

outcomes and the ability of ‘z’ to affect these outesnThe argument;€z) can yield disutility
caused by adverse patient outcomes.

The data gathered from the site visits supported the gaeih of this element. All of the sites
we interviewed were for-profit practices implying that pbigns care about income and as a
practice one of their objectives is to maximize nebine or profit. Physicians who had adopted
EMRs reported the positive impact of EMRs on theguee time. In addition to the preferences
over income and leisure, all the adopter sites we ir@ed stated that they viewed EMRs as
critical to promoting quality and safety. This appeareet@ne of the key motivators for
adoption for certain sites. This implies that physiciaage preferences over quality and care
about providing safe and effective care that is fremexdical errors to their patients.

We summarize the relationship between variables fouki literature to be relevant to EMR
adoption and the physician entity’s utility functiondrhibit 37 below.

Exhibit 37. Framework Elements Related to the Physician Entity’s Utility Function

Framework Evidence from Site
elements Factors Relevant to Framework Evidence from Literature Visits
Increased Physician Profit Davies Sites A,B,C, D,E and
Award3821,822,823,824,825,826,827,828,829,830 F
Improved charge capture
Ui (Yu(2), P 9 _ P _ Gans®™!
hi(2)), .) Decreased Charting Time
Improved practice efficiency
Decrease in costs
Uncertainty of benefits
Improved Decision Making Audet et al ¥, 8Caasansm, MRIZ3* Sites A,B,C, D,E and
#i ((Yi(2), Improved access to information XI\:\lll:rr dasg’_’%,BS’S.I7rESB,83’.9%3)\,@4%.,8842,843,844,845 F
it (2)))’ €it ["Reduce Medical Errors

Improved Adherence to Clinical
Guidelines

Improved Legibility and Data Capture

Improved Patient Safety

Improved Clinical Decision Support

Increased Information Sharing

Increased Immunization Rates

8.2.3 Characteristics of Technology

In our preliminary framework we specified the EMR tecbglas a set of discrete values that
are associated with various levels of EMR. We remteskthese discrete functionalities as
follows: z ..., z. Each value of z is associated with a specific EMiRcfionality. There is no
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direct and obvious mapping between our specification otkd preliminary framework and the
literature that defines EMRs. In reviewing this literateneeencountered a number of different
ways that EMR is defined from organizations such as theutesof Medicine, Health Level 7,
and Gartner. There is also a description of various EMIRtionalities that physicians have
adopted as described in Gans. While there are diffeseamoeng these models, they all share
certain common features; there are varying levelsMiR Eunctionality from systems that
include very simple functions to ones that include comf@eals of functionality. The higher
levels of functionality may be associated with higlegels of costs and benefits.

The data gathered from the five sites that had adoptEd/&were not yield definitive evidence
related to characterizations of z. Although the fivessthat had implemented systems that
shared some common functionalities including structuredmentation, results viewing,
medication and test ordering, there were also difterenvith the level of functionality. There
were differences with user interfaces, variationgtam the physician specialty, and
connectivity with laboratories or pharmacies. Givaessthdifferences, one would need a larger
data set to identify clusters of EMR functionalityttban be used to more accurately
characterize z. The TEP recommended that it would Herpide to gather data from a large
sample of physicians and use statistical techniques swthstsr analysis to help define ‘z. .

We have therefore chosen to specify z as a techntddger similar to that used by Grossman
and Helpman (199£°

8.2.4 Choice Variables of Physician Entity

The next element of our framework refers to the phgsieintity’s choice variables. The choice
variables that maximize the physician entity’s utilipétion are physician’s labdg or
alternatively leisure, time spent on researching EXRs$echnology ‘z’, and other inputg xAll
the sites that had adopted an EMR, had researched EVIBsveral weeks prior to adoption.
We therefore usebi to denote the time that a physician chooses to devote R Ebkarch.
Decisions related to choice of ‘z’ represent the praantity's EMR adoption decision. This
specification of the choice variables follows Reinhamtl Thurstorf*’®*® The inputs xis a
vector that refers to non-physician labor inputs sudhlas of registered nurses, physician
assistants, office managers, as well as non-laborsrguah as paper and office space. The
choice variables represented here are standard and@teaked on our knowledge of the inputs
used in a physician office to produce services.

8.2.5 Revenue Function and Uncertainty Associated w  ith EMRs Impact on Revenue

In our updated economic framework, the physician entity sé®the various inputs to produce
revenue. The relationship between the physician entitysnue and the choice of inputs is
given by the following equation:

Rii=fi (I, Z, %) + €i(2)
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whereR;; represents per period revenue for entity i which isnatfan of physician labol,

technology z, and other inputs, and€i;(z) is random and drawn from a distribution function
Gii and is meant to capture the uncertainty associatedhdthealization of benefits cites in the
literature.

Our specification of the revenue function is simitathe one used by Reinhardt. In his paper he
used a production function, in which different physiciad aon-physician inputs were

combined to produce output of physician services. Ratheutdeoutput, we have chosen to use
revenue since the physician entity’s revenue is deternbpéle output and the price of

services. Any technology that affects the quantity epotuas well as its unit price can change
revenue. Given the complexity of the healthcare maxkdtits associated reimbursement
mechanisms we have chosen at this stage to represemgralged revenue function that has the
ability to capture multiple reimbursement mechanismise dite visits revealed that although a
majority of sites were reimbursed on a fee-for-ser(ffeS) basis, there was at least one site that
received capitated payments.

The survey literature and Davies awards have highlightedicgrerceived or actual benefits
physicians have realized or expect to realize as & &@iMR adoption that either changes the
unit price that physicians receive for a given service angés the volume of services rendered.
These impacts relate directly to the ability of EMB#crease revenue through a variety of
means including improved charge capture, improved coding, arehgemt patient volumes.

The data gathered from the site visits coincided witHitliengs from the literature. All the
practice sites that had implemented an EMR reportediteeftem improved coding, quality of
documentation, and charge capture. This implies that dorem visit the practice is likely to
experience increased revenues from EMR adoption. Nothe giractices were able to quantify
the increases in revenue from EMR adoption. Despitartaislity to quantify the benefits there
is still evidence from the literature and these gi@s improvements in revenue can occur
through EMR adoption.

We present the list of specific benefits (actual greexed) related to adoption that have been
identified in the literature that we have related to pidéincreases in the revenue. The function
f captures the relationship between these expected lsefefit z and revenue.
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Exhibit 38. Framework Elements Related to Revenue

Evidence
Updated Framework Factors Relevant to Evidence from from
Elements Framework Literature Literature
Improve Charge Capture | Wang®*, Miller®, Medical Records | Sites A-F
Ri=fi (e, Z, Xi) - Institute®™", Davies
Improve Charge Quality Awardg®s2853:854855,856,857,858,859,860,861
Potential impact : with Documentation
Revenue Enhancement | Improved Collection Rate
through increases in Increased coding levels
unit price
Decreased Denials due to
Coding Errors
Revenue Improved Overa” zvav\;iredss£i62,863,864,865,866,867,868,869,870,871 Site B’ D’ G

enhancement due to
factors that can
increase patient
volume

Ri.= fi (I, Z, Xi)

Workflow Efficiency

Improved Drug Refills
Capabilities

Eliminate/Reduce Chart
Pull: Instant access to
Chart

Decreased Charting Time

Patient Scheduling
Efficiencies

Decrease Insurance
Turnaround Time

Decrease phone call
turnaround time

Increased attention/
improved customer
service

Decrease patient wait
time

Improved practice
efficiency

Improved employee
retention

Increase time with patient

Expanded Office Space

Creating a Competitive
Advantage

Gans®?, Wang®”®, Miller®”*, Medical
Records Institute®”®

The first set of factors show the impact that adopdf an EMR can have on the unit price of a
service. These sets of factors lead to an increasv@mue through improvements in charge
capture and coding for the same types of services rendetbd physicians. The second set of
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factors shows potential enhancements to revenue thinagtases in patient volume. Patient
volume can increase based on the ability of the ettt see new patients due to improved
workflow efficiencies generated by EMRs. In addition toviding more time for physicians to
see new patients, workflow and other practice efficienca@senhance practice reputation and
patient experience creating competitive advantage dmlead to higher patient volume.

Five of the eight sites reported a variety of improvetieficies and benefits listed in the
Exhibit above. One site reported converting a billing effito additional patient examination
rooms. Another site expected existing rooms used to stors ¢bde converted into exam
rooms upon implementation. It would be reasonable to exjpaictvith improved efficiencies
practices may be able to increase their revenue bytattyanore patients. None of the practices
we interviewed however reported increases in patienmaliNone of the practices (except Site
G) reported a competitive advantage due to EMR adopt®the sites did not quantify any of
these benefits we are unable to determine what the tpseiron revenue. It does appear that
with some of the improved efficiencies may lead to iases in revenue through increases in
patient volume.

In addition to the factors described above, there drer dactors that may affect the unit price
and therefore the revenue that a practice receiveseTihelude specialty and location. In
Chapter 5.4.1 of the Discussion of the Literature docitiwee hypothesized that one of the
reasons that these variables can affect EMR adojstioecause they impact reimbursement (unit
price) thereby affecting revenues. We have used the subsdoptepresent these
reimbursement aspects ties to specialty and allocation.

Finally, one of the key aspects of the revenue funaidhat it is random. The random nature of
the revenue function is determined by the uncertairtya@ated with EMRSs to generate specific

types of benefits. We can specifically map the randorabie €;;(z) to the following two
findings from the literature:

» Lack of clear evidence on the ability of EMRs to genevaiekflow efficiencies — In
Chapter 4.3 we analyzed the literature on EMRs and eftigiand concluded that it sent
mixed messages to physicians. This can cause physiciamd tméertain about the
potential for EMRs to generate benefits.

» Direct evidence from the survey literature — One ofdimminant themes that has
emerged from the survey literature is the uncertaintyghgsicians’ have directly
expressed about the ability of EMRs to generate benkiig costs in the face of
uncertain benefits are a major factor that has be@mdfto be a barrier to adoption.

It is therefore important for this preliminary framewado capture the above two pieces of
evidence from the literature. We have incorporated taicgy in realization of benefits through
use ofejt(z). We also specified the distribution function Bom which€ii(z) is drawn from.

The function G is specific to each physician entity and also changstime, i.e. each
physician entity at the start of each time period hasoa about the distribution of benefits
associated with adoption of EMRSs. This prior is updateth éae period using a Bayesian
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approach based on the information received by the entityat time period. In our framework
the updating of ¢in each time period captures the role that informatammay in the adoption
decision. While the survey literature highlights the intpoce of benefit uncertainty in EMR
adoption, physicians did not explicitly ask for improvedinfation on EMR benefits. The Gans
survey however, did uncover evidence that physicians wekéngeinformation on information
that would help them select an EMR.

It is conceivable that reliable information on the b#s@f EMRs will also help reduce
uncertainty around the benefits and promote adoption.

The importance of information in adoption of new tedbg@s is explicitly emphasized in the
technology literature from economics. In additiorg literature on social networks and Rogers
theories of diffusion stress the importance of petwarks in the adoption decision. One of the
major ways in which peer networks can influence adoggiehrough supply of information.

8.2.6 Costs Associated with Technology

The final element in the framework is the costs daased with adoption. We specified the cost
function as follows:

Cit = witlit + fieXit +S¢ (2) +it (z, i)+ Vi (2, Hi) + pe (2) +F+Nit(2),

where:
»  Wilit is physician labor costs (ws physician wages)
» ritXj; are the costs associated with non-physician labor
» St represent non-labor recurring costs such as staticosty
» it (z) are the investment and other costs associatecadatption of z (this includes

hardware and software, training and other one-time imgréation costs, and costs of
borrowing)

» Vit (2) represents the recurring costs of the technolbgy *

» Miis the stock of the physician entity’s human caphat tan help lower the costs of
adoption

» pit (2) represents costs associated with treating patiaiitsse could be impacted and can
result in a benefit to the physician under a capitate@d@ment

» Fis the fixed cost of operating the practice such as aed

» Nit(2) captures the uncertain effect of z on costs.

Our specification of the cost function relies ontaeables identified in the cost-benefit and
survey literature, the Davies awards, and the data gatlirerm the site visits. Some of these can
be readily recognized as cost variables while otherantagtnot appear to be are in fact related
to costs. Exhibit 39 below summarizes the variables flwniterature and the site visits that
map to the cost function specified in the updated framework.
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Exhibit 39. Framework Elements Related to the Cost Function

Updated Framework

Cost variables relevant to

Evidence from

variables framework Evidence from literature Site Visits
_ . Wang®®, Miller®”’, AAFP All sites
lit (IZ) t,ncluges costs to Hardware Vendor Survey®’®, Gans,
E\{_'aRua € ana acquire an 2005879
Wang®®, AAFP Vendor All sites
Software Survey®!
Software training and AAFP Vendor Survey®®, Al sites
installation Miller, 2004%%*,
Workflow redesign wang®®,
Training, e.g. use of software Wwang®®® All sites
Creating a migration plan Medical Records Institute®®®
. . Miller®®’, AAFP Vendor All sites
Other implementation costs Survey®®
Paper-electronic chart Wang®™ All sites
conversion
Productivity loss during Miller®®, Gans®®*, AAFP All sites
implementation Vendor Survey®*
. Wang®®, AAFP Vendor All sites
Technical/System support Survey®™
Complex contracts AAFP Vendor Survey®® Site B, F, H
Inability or challenges in Gans®®, AAFP Vendor Site B, E, H
evaluating, comparing, and Survey®’, Medical Records
selecting an EHR Institute®®®, Miller and Sim #%°
Lack of Observability or Not cited
Trlalgblllty (Lack of hgvmg Rogersgoo, Bower®!
Previously Used or tried an
EHR) Technical Ability to Use
Vit (2) — recurring Software maintenance and Miller®® All sites
. . support
costs associated with PP — _
EHRS Hardware replacement Miller All sites
Internal IS/external 1S 904 Sites C and H
Miller
contractors '
Other ongoing costs e.g. 905 Site A
Miller
cumbersome data entry
Witlit _ physician labor While this is an important cost All sites
costs category any impact on these
costs due to EMR adoption is No source
obtained through improved
practice efficiency
Personnel savings (excl. Miller®®, Pediatrics at the Site A/ E

litXit

transcription savings) e.g. FTE
for office support

Reduced chart staff

Improved employee retention

Basin®’, Sports Med &
Orthopedic Specialists®®,
Southeast Texas Medical

Associates®
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Updated Framework

Cost variables relevant to

Evidence from

variables framework Evidence from literature Site Visits
Sit Chart pull savings Southeast Texas Medical Site G,F.E, D
Transcription savings Associates™, wWang®*,
Paper supply savings Miller®*?, RiverPoint
Savings in chart handling Pediagt)iiélcsgls, Pediatrics at the
Reduced costs for handling Basin™ ™, North Fulton Family
telephone calls Medicine
. . . Sites B, E,G,F
Mi Existing Stock of human capital
. None found
relevant for EMR adoption
. Drug savings Not cited
pit (2) Red%ced rz?diology use Wapggle, Johnston, 2003"7,
Reduced laboratory use gjv\gredssg18,919,920,921,922,923,924,925
Drug utilization 926,927
Decreased lab results reporting
F Davies Sites A-F
Eliminated chart storage room | Awards®®9%%:930:931932933,934,935

,936,937

r]it(Z) — captures
uncertainty associated
with costs

* Variability in ability to
negotiate prices with vendors

» Uncertainty over appropriate
levels of functionality and
therefore of associated costs

» Lack of adequate information
on costs incurred to research
and evaluate an EMR

» Lack of uniform standards

» Obsolescence & Trust: Risk
of vendor going out of
business

* Inability to evaluate,
compare, and select an EMR

* Lack of structured medical
terminologies

» System Understanding:
Solutions are Fragmented,
Solutions Do Not Meet
Requirements, Inability to
Evaluate and Select EMR,
Inherent Complexity of EMR

 Lack of Evidence of
Effectiveness

Miller®®®, Gans®®, Audet®®,
AAFP* Medical Records
Institute®*, Miller and Sim>*

Similar to the specification of uncertainty in, tlemdom variable;(z) is distributed to capture a
physician entity’s expectations about uncertainty. Wwag similar to the revenue side the arrival
of new information in each time period will lead to Bsige updating of [H The Gans survey

uncovered evidence on the types of information that playsicare seeking:

» Development of standardized questions to ask EMR vendors
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» Model requests for proposal for EMR and models for cotgra
» Educational programs on how to select and implement @R EM
» Certification of EMR vendors
» Integration capabilities of EMR products with various ficactnanagement systens*

In addition to the Gans survey, data from the sitdea@te uncertainty as a factor relevant to
EMR adoption. Although uncertainty was not explicitied by the various sites, similar to
the literature specific remarks made by the sites irtfa uncertainty is an issue. Among the
relevant factors cited include:

Having reasonable expectations about performance whichav@naim impact on costs
Concerns about vendor stability

Investment irreversibility

Anticipation of hidden costs that are not provided undetrected price

Many implementation challenges including those relatedtwearsion of paper charts

v v v v Vv

8.3 Conclusion

In this chapter we have provided an updated mapping of théokesim our framework to the
evidence from the literature and data gathered from cwisits. For many of the variables the
there is concordance between the literature and theisit data. Additionally, the site visits
provided insights into variables that also appear to beaeidor adoption.
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9.0 Approach to Validation of Proposed Framework

9.1 Introduction

The proposed economic framework uses a microeconomioapto describe the variables
relevant to the adoption of EMRs by physicians in sprattice settings. These variables were
drawn from a review of the literature and visits to egyhtll practices. The construct used to
synthesize these variables was based on microeconamaiels of technology diffusion
combined with elements from social network theory. famework represents a high-level
theoretical specification of the variables relevaradoption and their interrelationships. For the
framework to be useful from a policy perspective, il W necessary to validate it and test its
ability to explain and possibly predict adoption rate®ag small practices. To validate the
framework and understand the quantitative effect specifiablas have on adoption, it will be
necessary to obtain data at the small practice levedviewing relevant literature, we did not
find any data sources in the public domain that can be usedidate the framework. In this
chapter, we describe a methodology to further refine almtht@ the proposed economic
framework.

9.2  Validating the Framework

Although the proposed economic framework appears simgigalacomputation and validation
of this framework involves solving a fairly complex myie+iod nonlinear optimization
problem. The framework validation process involves threpnphases:

» Phase I:Evolution of the framework into a model through detartgthematical
specification

» Phase ll:Collection of data that can be used to validate the mode

» Phase lll:Model estimation and validation.

In the following sections, we describe each of thesegshan detail.

9.2.1 Phase I: Development of Economic Model

Although the current framework contains all of the majements that EMR adoption literature
has shown to be relevant to adoption, the framewvgoniot in a computable format. Phase |
involves evolving the framework into a fully specified eaonc model. The following steps will
need to be undertaken to complete this phase of the project.

Specification of Economic Model

This step is purely conceptual and will rely primarily ba existing elements of the proposed
framework and the data gathered from the literature ream@hsite visits. To ensure model
computation, the elements of the proposed framewotlkedd to be defined more precisely in a
mathematical manner. The specification must includeskg/ant equations, functional forms
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for certain aspects, such as utility functions (specifyimgexample, whether the utility function
is log linear or constant relative risk aversion), lafsotion for the distribution of uncertainty
related to costs and benefits, and demand functions foicghyservices. In addition, the
specification must clearly state all model assumptions.

Verification of Economic Model

In this step, the fully specified economic model wdlieviewed and its specification, including
all assumptions, will need to be validated by experts atttheconomics. Based on feedback
from the experts, the model will be modified and alfspecification developed.

Approach to Model Computation

In this step, a high-level approach to computing the modehe&d to be developed. This high-
level approach should include discussions of the algorithatscould be used to compute the
model. For example, the current framework specificasdrased on a class of models referred
to as recursive or dynamic programming models. There are diffenent approaches to
computing recursive models, and, in this step, these &liersgproaches will need to be
discussed and a candidate approach recommended.

To fully validate the economic model, requires testirggrtindel against actual data. We describe
alternative data collection approaches below.

9.2.2 Phase Il: Data Collection

This section discusses approaches to collection ofng&tded to validate the model developed in
Phase I. We specify the types of data that need tolleeied and their associated sample sizes.
In addition, we describe alternative approaches tectg the required data. Our approach to
data collection is based on the literature review, pegdramework, and discussion guide used
during our site visits.

Types of Data

Validating the economic framework requires data on a eumbvariables hypothesized as
relevant to EMR adoption in small practice settinig®e variables for which data must be
collected are the same as the variables described sitewisit instrument. The site visit
instrument provides greater detail about these questiom®\(gendix C). However, this section
presents a list of major variables for which data mekd to be collected. These variables
include—

» Practice demographicsSize, staff mix, specialty, age, physician tenure, ggigedocation,
practice ownership

» Billing and incomeAverage pretax income per year, annual revenue, annuatiogecosts
(labor and non-labor), insurance mix (e.g., Medicare, béadj private insurance), type of
reimbursement (e.g., fee for service, capitationg sizpatient population, number of patient
Visits.

For non-adopters—

Moshman Associates Inc., Booz Allen Hamilton Page 166



Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

EMR experienceDescription of EMRSs, past experience with EMRs (eéypes of
functionality, years of experience with EMRS)

Perceived benefitd®kevenue, safety, quality of care, workflow efficiencgst reduction

Barriers to adoptionUncertainty about benefits, difficulty assessing tedtgy, uncertainty
about technology.

For adopters—

»

»

EMR understanding and experience

EMR research and decision-making procebges of research, costs associated with
conducting research, time to make decision

EMR purchase and implementatidfunctionalities purchased, costs of acquisition and
implementation, annual upgrade costs and licensing fees, sieae implementation,
financing of EMR purchase

EMR benefitsCost savings, revenue enhancements, quality of caréy,safprovements in
workflow efficiency.

We do not anticipate major changes to the variablesded! in our site visit instruments.

However, it will be necessary to verify that all nelat variables have been captured once the
economic model is fully specified and Phase | is cotadle

9.2.3 Sample Sizes

To ensure robust validation of the framework, data nedx tcollected from a statistically valid

sample drawn from practices with one to nine physici@osalculate the sample size, we first
examined the distribution of all physicians in the Unidtes. We relied on the most recent
publicly available data published by the American Medicao&gtion (AMA) in its Physician
Marketplace report.

According to AMA estimates, there were 668,939 patierd paysicians in the United States in

2001. Of these, 413,280 physicians were either self-employadployed in practices owned
by other physicians. The remainder was employed by instigjtguch as hospitals, medical
schools, and universities. We excluded physicians empldyedtautions from the sample size
calculation because these physicians work in settingsewnhthe dynamics and reasons for
EMR adoption may be very different from small physcbwned practices.

Of the group of 413,280 physicians, 313,595 were employed in pracfiogse or fewer
physicians. Exhibit 40 shows the distribution of these physidisy size€*
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Exhibit 40. Size Distribution of Small Practices

Size Number of Physicians
1 137,063

24 109,217

5-9 67,315

We used Exhibit 40 as a basis for calculating initial samsigles. The sample size is determined
by the level of precision one wants to achieve with patanestimates. Obtaining parameter
estimates (for EMR adoption among small practices) tve a margin of error of 10 percent
requires a sample size of approximately 1,600 practicessafdr of the subgroups listed in
Exhibit 40, yielding a total sample of 4,800 practices. Suchxtmsive data collection effort
would be expensive, and one would need to consider tradmavi®en accuracy of parameter
estimates and costs associated with the associatedadlation. It may not be worthwhile to
strive for such high accuracy because other model mifispéions may contribute to
inaccuracies in parameter estimation. Alternativelytlie purposes of primary data collection,
one could consider a sample size of approximately 2,400qeactr 800 practices per subgroup
listed in Exhibit 41. Although there is an inverse relatiombetween sample size and error, the
relationship is not proportional. A total sample of 2,4@8ctices results in a margin of error of
approximately 14 percent. Any data collection effort wo@ddto address this tradeoff in
determining the sample size.

9.2.4 Data Sources

We believe there are two options for obtaining the datded to compute and validate the
model. The first option is to examine any existing unpubtssurvey data and determine if these
data sets can be used to validate the economic modedetbad option is to gather primary
data by administering a survey. There are pros and ceosiated with each of these
approaches, and weighing the amount of time and resourpgserkagainst the ability to
generate all of the required data will determine thecehof approach. We discuss each of these
options in the following sections.

9.2.4.1 Use existing data sources

Determining whether the data from existing data sourcebearsed to validate the economic
model would involve establishing partnerships with authors stiegi survey articles (Gans,

Burt and Sisk, or Audet) and exploring the feasibilityising these data sets alone or in
combination for model computation and validation. This dligesice would involve obtaining
the data sets from the authors—along with the respedaitaedictionaries—to ascertain the
availability of all needed data, identify any gaps, arsgss implications of unavailable data for
model validation. We have examined the publicly reported daa these data sets to determine
data availability for model validation. Exhibit 41 displaiie relevant variables and availability
of data.
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Exhibit 41. Availability of Data for Model Validation

Relevant Variables

Data Availability

Practice Demographics

e Size
* Specialty
¢ Age

« Practice ownership

« Geographic location

e Staff mix

Data on these variables, with the exception of staff mix, is available
from survey data. This data, although relevant, is not sufficient to
fully validate the model.

Billing and Income

¢ Physician income

«  Annual gross revenue

« Annual operating costs

« Patient insurance mix

« Size of patient population

¢ Number of patient visits

Publicly available data on these variables does not seem to exist. If
unpublished sources are examined but do not contain the relevant
data, primary data collection will be necessary.

For Non-Adopters

« Description of EMRs

« Past experience with EMRs

« Perceived benefits

« Barriers to adoption

Some of this data is available from surveys. However, these
surveys were not limited to small practices.

For Adopters

« EMR understanding and experience

Survey studies have some data

*« EMR research and decision-making
process (e.g., types of research, costs
associated with conducting research,
and time to make decision)

Data not available from public sources

¢« EMR purchase and implementation
costs

Except for Miller, the data cited in other sources is not very reliable.
Data on purchase and implementation costs is based primarily on
expert opinion. Although the Miller study reports on costs, the data
is based on case studies and a small sample.

¢« EMR benefits

Similar to the data on costs, reliable sources of data on benefits
associated with EMRs in small practice settings do not exist. The
data that is available has been extrapolated from other care
settings.

As seen in Exhibit 41, the publicly reported survey data doesontain certain data elements.

In addition, some critical data elements, such as@®l benefits, are based on case studies or
expert opinion and do not represent accurate estimatepdssible that the survey data contains
some of these relevant variables even though the vesiab¢ not publicly reported. Determining

whether or not certain data exists would require an exaimmnaf unpublished data from these

surveys.

If unpublished data are available from existing survey etjdhis would be the most cost-

effective option for data collection.
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9.2.4.2 Collect primary data

If it is determined that using existing survey data is neigaible approach to validating the
model, one would need to gather primary data to help valitiatmodel. There are alternative
approaches to primary data collection that have @iffieal time and cost implications.

Collaborate with Existing Survey Studies

In this option, one could collaborate with existing studiesurveys to collect the needed data.
Candidates for collaboration include the authors otiegsurveys or studies undertaken by
ONC, or other authors. Existing surveys would need to bmanigd with a set of questions
aimed at gathering data relevant to model validation. 8peciestions would relate to the areas
discussed in 9.2.1. This approach may require Office of yEmant and Budget (OMB)
clearance.

Although this option may be more cost efficient, tieféiciency may depend on the ability to
identify the appropriate partners and timeframe within tvhiie partner can operate. In addition,
it is important to ensure that the surveys are admir@dtto an adequate number of small
practices to ensure robust data exist for model validation

Administer Survey De Novo

The second option is to develop and administer a suovaysét of randomly selected small
practices. This data collection approach would involve alieviing steps:

Develop survey instrumerfirst, a formal survey instrument would need to be dgesl.
The instrument would be designed to collect data in thesatiscussed in 9.2.1. It would
rely heavily on the site visit instruments already deped.

Pilot the instrumentNext, the survey instrument would be piloted. Findimgsfthe pilot
can be used to modify the survey.

Create a sample of small practic€soncurrent with survey development, a sample of small
practices would need to be generated. To create thidesaaripst of all small practices

would need to be obtained from various organizations, sudiM#s Using this list, a

stratified random sample of small practices would nedzkbtgenerated using the sample size
calculations described in 9.2.3. In 9.2.3, size was thesrdyification variable used. If
additional variables are used to create strata, then agieopample sizes need be
recalculated for the new strata. Additional varialitesstratification include specialty,
geographic location, and age—all of which have been showigai§icantly related to
adoption.946 947 948

Administer surveyNext, the survey would need to be administered. Thdiumeof
administration could be telephone, mail, web-basedpore combination of these methods.
Gans, for example, used all three methods to maximipemes rates.
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Prepare dataFinally, the data would need to be cleaned and anaigg\would be created
for use in model validation. The data collected througbetlseirveys could then be used to
estimate and validate the model.

Although this approach ensures maximum control over swleeglopment and data collection,
it would be more costly than approaches described aboaedition, adequate response would
be essential to ensure ample data are obtained for ralakation.

9.2.5 Phase lll: Model Validation

The final phase involves using the data collected in Phagsedmpute or estimate the model
and then validate the model developed in Phase |. Theteva approaches to this phase: (1)
model calibration and computation and (2) statisticatadton.

9.2.6 Model Calibration and Computation

In this option, the model would be computed rather thatisstally estimated. This approach
can be used if examination of the unpublished data frortirexisurveys yields most if not all of
the data necessary for model validation. This approaakinsto model simulation. The specific
steps in model calibration and computation include:

» Calibrate model parameter8ased on the model specification, a list of pararseter
would need to be created. These parameters would trealibvated (i.e., values will be
assigned) using available data.

» Develop algorithm to compute mod#i:this step, an algorithm would need to be
specified to compute the model. The purpose of the algorithmtdvibe to define the
sequence of steps that need to be undertaken to numesiakythe model. The
algorithm would begin with the parameter specificatioth would then detail the steps
involved in the numerical solution to the utility maxaation problem specified in the
framework. This step is similar to writing pseudo code amgssgned to help develop
code to compute the model.

» Write code and compute modé&he algorithm specified in the previous step would be
used to write computer programs and generate the modabsoM/e are not aware of
any COTS software that can be used to compute the madgtabhs would need to be
written to solve the model. One could use Matlab av @rite these programs. The code
would need to be debugged and tested for accuracy. The nuiyexacaputed model
would help generate practice level and industry-wide adoptiores.

» Run sensitivity test©Once the model has been computed, one could conduct\sgnsiti
analyses by examining the behavior of the model undenattee assumptions for
parameter values. For example, one could examine frectnef changes to specification
of the uncertainty associated with EMR costs and lisr@i adoption behavior.

The model calibration and computation approach could belusdfecause it would:
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» Facilitate validation of the model by examining thedabr of the model against
adoption rates from the survey data

» Allow testing the effects of changes in model paramseiecluding costs, benefits, and
their respective distributions. For example, one cohlthge assumptions about the
probability distributions of the cost and benefit funeti@nd examine the effect of these
changes in uncertainty on adoption rates. Anottstrcieuld be to change the information
flows to practices and determine how much of an effecthange has on adoption.

The model calibration and computation approach could belusefonderstanding physician
behavior and examining how changes in relevant variabilsst adoption. The predictions of
such an approach may not be as robust, because natdal parameters are based on actual
data.

9.2.7 Statistical Estimation

In a statistical estimation approach, the model woulddbienated statistically using the data
collected in Phase Il. Of the two approaches to modehason, statistical estimation poses the
most stringent data requirements: data type and accuraeyurpose of model estimation
would be to arrive at values of the underlying parameterg asita gathered from small
practices. Parameter estimates cannot readily be dramwrtlie literature. The specific steps
needed to execute this approach are similar to the steggdadvin model computation,
described in Chapter 9.2.6. They include—

» Calculate descriptive statistictising the data collected in Phase Il, descriptivessiadi
would be calculated to examine data properties. This stepladad help with data
cleaning and examination of missing or anomalous values.

» Develop algorithmif it is determined in Phase | that COTS softwaredtimate the
model does not exist, then an algorithm would need to bdageee The algorithm
would need to specify the steps required for structural nonlestanation (similar to
maximum likelihood regression estimation) of a multiipeérdynamic model. As
described in 9.2.6, the purpose of this step is to help devedgpaonming specifications.

» Write program and estimate modelsing the algorithm described in the previous step,
actual computer programs would need to be written to @stitha model. The code
would need to be debugged and tested to ensure accurate mockli@sti

» Run simulationsUsing the estimated parameters from the previous stepyould run
simulations that examine the effect of changes in theéefon adoption behavior. This
step is similar to the final step described in 9.2.6.

This approach has more stringent data requirements thaméhdescribed in Chapter 9.2.6. If
data are available, the parameter estimates would ldeetyore robust; therefore, the
simulations based on statistical estimation would beemeliable. The major challenge is that
under statistical estimation, it is important to spethiy model in Phase | as close to the real
world as possible. Any deviations from the real world (drilsg the necessity to abstract and
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prevent specification of a highly complex mathematmatiel that may be intractable) can lead
to model misspecification, which could potentially lead esbd parameter estimates. Any
simulations using these biased estimates may resu#ak wr inaccurate conclusions.

9.2.8 Hybrid Approach

One could pursue a hybrid approach to validating the ecorfoanmework. The hybrid
approach is a two-step process that provides short-tedra ébng-term strategy to validate the
model. In this approach, the economic model (describ&thase 1) would be developed, and
model calibration and simulation would then be perfarmging unpublished data from existing
surveys. In addition to model calibration and simufgtjarimary data could be collected in the
long-term. The data from this data collection efforilddhen be used to perform more robust
computation and model validation.

9.3 Conclusion

In this chapter, we discussed options to validate theagnm framework. These options include
calibration and simulation, as well as structural estiom of an economic model. The successful
execution of these options depends on the availabilithata. Collection of primary data,

whether in the near or medium term, will be critkmathe utility of the economic model for
understanding adoption and exploring relevant policy optibms important to consider the time
and cost implications of these options and selectgpeoach in the near term that represents the
most cost-effective option.
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10.0 EMR Implementation Roadmap

10.1 Introduction

Small ambulatory practices may consider electronic médécord (EMR) implementation for a
number of reasons. Practices may want to enhaniceaffy in terms of patient through-put,
workflow management, access to and legibility of chrdicrmation, prescription and refill
processing, and appointment scheduling. Physicians may evanbid medical and
administrative errors to improve quality and prevergdition. Hartley and Jones suggest that
practices may want to improve billing timelines and claittifigi code accuracy*®

We conducted site visits and phone interviews to gathemmafoon and lessons learned about
EMR implementation in small physician practices. Asassary, we supplemented this
information with a scan of literature on implemeiatat In this chapter, we have synthesized the
information from the site visits, interviews and la&ire scan to provide a generalized
implementation roadmap for small practices (of 1-9 phgeg)i considering EMR
implementation. This document provides an overview oblessearned over the course of the
ASPE project entitled “Assessing the Economics of EHRpAda and Successful
Implementation in Physician Small Practice Settingsshould be viewed as a guide to help
physicians in understanding the issues related to EMR purahdsenplementation.

10.2 Develop Understanding of EMR Functionalities

The EMR landscape can be complex and intimidating teetlimfamiliar with it. Physicians and
practices considering implementation should first farie themselves with common
terminology and EMR functionalities. We have providedaerview of several EMR-related
acronyms in the exhibit below. This list is not compreiee, and we suggest that practices
supplement this list with additional research on EMRtegl acronyms and terminology.
Glossaries created by organizations such as the InstitiMedicine and HL7 may be useftif

Exhibit 42. EMR-Related Acronyms

Acronym Explanation
CCR Continuity of Care Record
CPOE Computerized Physician Order Entry
CPR Computerized Patient Record: Alternate term for EMR*>*
EPR Electronic Patient Record: Alternate term for EMR*>
e-Prescribing or eRX Electronic Prescribing
PHR Personal Health Record: Similar to EMR; created and owned by the patient®*
PMS Practice Management Software

Practices should note that terminology may vary fe@mdor to vendor, and that the industry is
moving toward using the term “electronic health record” Rl general, so it is important to
thoroughly understand the specific tools and functioealprovided by each system regardless
of descriptive terms used. Practices are advised th&HReVendor Association (EHRVA) is
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adopting a consistent terminology, which may imprdwe $ituation and eliminate older terms
such as CPR and EPK.

Practices may have varying perceptions of EMR systearssdime practices, an EMR system
may simply be viewed as a means of achieving electronienaeistation. For other practices, an
EMR system may be viewed as a comprehensive office arldlaw@mmanagement tool. It is
important to understand the scope of available EMR functi@sato make an informed

decision about the system that best matches theqa'aateeds. For an EMR to be interoperable
and transportable, healthcare providers are encourageduatevsoftware that enables health
information to be read, edited, transmitted, receivetamlerstood® The Institute of Medicine
has defined 8 core EHR functionaliti&$:

1. Health Information and Data: EHR systems with defined capabilities include features
such as medication lists, allergy lists, patient dewmolgics, clinical narratives, laboratory
and other diagnostic test results, and medical diagnose

2. Results ManagementElectronic results can significantly benefit providershia
management of all types of results, to include laboyatadiology, and other various
procedures. This capability allows providers enhanced accegsnmation which enables
the provider to make quicker treatment decisions.

3. Order Entry/ Management: CPOEs can significantly improve operating processes in
several ways such as eliminating duplicative and ambiguaésrand in some instances
orders can be automatically generated. This resultsi@davings for both the patient and
provider.

4. Decision Support:Such systems may support medication prescription (dosahgraig
selection), diagnosis, and detection of adverse evielt®asingly, decision support
systems are being used in disease treatment and mamagnpeoving adherence to
established evidence-based guidelines.

5. Electronic Communication and Connectivity: The benefits of this functionality are
particularly relevant to those patients that acdesdealthcare system in various settings,
such as patients with chronic disease, who requirecselidinated plans of care.

6. Patient Support: Applications that enable patients to take greater paaticin in their own
care are important. Patient education has demonstigteficeint effectiveness in
improving control of chronic illnesséd’

7. Administrative ProcessesElectronic billing and coding is a function that is notyonl
timelier, it reassures providers that coding levels arimized and reduces the fear of
fraud and abuse associated with coding. Similarly, insuregrgcation can be processed
at the point of service, which not only reduces admatise burdens, but allows patients to
maximize their healthcare benefits.

8. Reporting & Population Health Management: Without computerized functionalities
many clinical quality indicators, which are the keystasrecfinical Quality Improvement,
must be derived from data that is extracted from maunyces (claims data, etc.), which is
very burdensome and time intensive. However, EHRs providadily available and
standardized process to capture clinical outcomes, whitthrn can result in improved
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clinical quality. Reporting capabilities are also enhansadh as disease surveillance and
other mandated indicators.

Practices are encouraged to evaluate EMR systemsefawv#ilability of these core
functionalities as well as other features that maynbleided. The Certification Commission of
Healthcare Information Technology (CCHIT), a volugtprivate sector initiative to certify HIT
products, has also published functional capabilities for Aatbry EHRs and associated criteria
for comment. These categorizations of EMR/EHR furetlities demonstrate an industry-wide
movement toward standardization. For any given EMR fanatity, there may be multiple
options available at varying levels of complexity. Frairaple, notes can be created
electronically via templates, free text, check borescros and speech recognitiGi?*°Each of
these approaches to functionality has different icapibns for usability, interoperability, costs
and benefits. The exhibit below illustrates different apphes to providing the same
functionality. The pros and cons of each of these ames should be considered for each
practice.
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Exhibit 43. EMR Functionalities and Options

Document

Text

Unstructured

Structured/Template

Structured with Categories

Data Entry

Typed

Structured Data Entry

Dictation

Voice Recognition

Handwriting Recognition

Alerts

None

Basic (e.g., preventive service reminders)

Advanced (e.g., clinical guidelines)

Reports

Custom (specify)

View Results

Type

Lab Results

X-Ray Results

Image Viewing

Alerts

None

Basic (e.g., reminders with critical values)

Advanced

Communication

Fax Only

Email and Fax

Intra-System

External to Lab (How many labs?)

Reports

Custom (specify)

Medications

Text

Unstructured

Structured/Template

Structured with Categories

Data Entry

Typed

Structured Data Entry

Dictation

\oice recognition

Handwriting recognition

Alerts

None

Basic with Reminders

Advanced

Checks

None

Allergy and Interaction

Allergy, Interaction and Alternative Drug Suggestion

Available Formulary

Communication

Print for Patient

Print and Fax

Pharmacy Connection — One Way

Pharmacy Connection — Two Way

Multiple Pharmacy Connections

Order Tests

Text

Unstructured

Structured/Template

Structured with Categories

Alerts

None

Basic (e.g., reminders with critical values)

Advanced

Communication

Fax Only
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Email and Fax
Intra-System
External to Lab (How many labs?)

Experts advise that more advanced EMR systems may inclfice axfid clinical workflow
management functionalities, such as: ability to dedimé modify workflows, worklists for active
cases, reminders for work items that have not been ctedplhen due, and others. Workflow
management systems may deliver customized workflow araymdctice’s current workflow
process for gathering data. For example, a practice oregntly use a paper-based workflow
system that they like. An EMR workflow managementeystan be configured, through use of
its definition editor, to precisely match this preeirigtworkflow *°® Workflow functionalities

are relatively new in the market and may not be aiiliom all vendors. In addition to EMR
functionalities, other important implementation coesations include costs of necessary
hardware and infrastructure; availability of support; amdaverall effects of the EMRSs'
implementation, installation, integration, interfaao®d interoperability on the practice’s return on
investment. The implementation will require consideraltdeaning and management and the
installation may be disruptive to usual business. Impléatien may interfere with revenue at a
time when revenue is already diministlétThe choice of EMR system interface may have
significant impacts on usability and user satisfactidre implementation of EMRs can provide
practices with a number of benefits, including:

Increased patient throughput;

Improved workflow;

Reduced or eliminated transcription fees;

Improved patient safety through functionality such as usileggy and adverse drug
reaction notification;

Improved patient communication and relationships; and

Enhanced drug recaf?

v v v Vv

v v

The level of interoperability of the EMR with othersggyms internal and external to the practice
is likely to impact the type and magnitude of benefitdized. Anecdotal evidence suggests that
_anOther faCt(_)r that Impacts the_ SUCQGSS (_)f Selected EMR and Implementation Resources
|mplerr_1_entat|on and _the benefits gained is » American Academy of Family Physicians’ Center for
the ability to customize the EMR to match Health Information Technology
practice workflows (both office and http://www.centerforhit.org
clinical). Even for solo and small practices ’Et't*R//Ce”"a'r e e

. . . : | . | X.
the resulting improvements in workflow L

. . » EHR Web http://www.ehrweb.org
allow for increased patient volume and :
. . . » Healthcare Information and Management Systems
increased revenue. Alternatively, practice — society (HiMSS) http://himss.org
could choose to maintain steady patient § Medical Becorde oot e
volumes and spend additional time with http://www.medrecinst.com

each patient. » Medicare Quality Improvement Community)
http://www.medgic.org

Practices should note that this list is not
To develop a thorough background on comprehensive. Booz Allen encourages practices to

EMRs and implementation, practices are | seek additional resources that may be available.
encouraged to conduct additional research:
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Evidence from interviews suggests that practices can &great deal about specific systems
and EMRs in general by participating in internet cbatm discussions and mailing lists. A
number of health industry organizations provide helpful onlinermétion on EMRs and
implementation as well. Practices should note thatesinformation sources may also sell
services and products, so advice from these sources magseel bin addition to online
resources, there are numerous EMR and implementatiorcatidatis available. Practices are
encouraged to search PubMed for additional useful resources.

10.3 Conduct Internal Preparation

For small practices, EMR implementation representgrafisant investment of time, money and
resources. To maximize the impact of this investmeattimes should thoroughly prepare for
implementation by assessing readiness, understandipgtéetial areas for improvement within
the practice, and determining implementation goals andresgents. This will enable the
practice to map EMR functionalities to implementatioalg@and requirements. As EMR
implementation will impact clinical processes for maewrs, practices must exercise due
diligence in researching, planning for, selecting and impfging the most suitable systéf.

10.3.1 Internal Assessment and Planning

The first step that a practice should undertake whitrmatly preparing for EMR

implementation is to assess its readiness. Pradiimadd understand why an EMR is
wanted/needed and how it fits into the existing business pgllthough a practice’s goals and
EMR system requirements may change over time, itp®rtant to develop a baseline
understanding of the initial implementation goals and requents. Alignment with strategic and
clinical objectives is critical to a successful imp&ration’®* Evidence from site visits suggest
that the implementation of an EMR that does not m#te practice’s needs, budget and level of

readiness can be disastrous.

In one case, a small practice implemented the EM&exdfby its current Practice Management
Software (PMS) vendor. After spending two years and $100,08@isoimplementation, the
practice abandoned the EMR in favor of a new PMS-oydiesn. This practice required over a
year to recover financially. Within the last 6-8 montiinss practice began to revisit the
possibility of EMR implementation. Other practiceseimiewed had similar experiences,
resulting in abandoned implementations. To avoid simil@umstances, Adler recommends

developing a plan so that vendors do not “control thecieh process®®®

As part of the internal preparation and assessmentjqgasishould inventory existing hardware,
systems, processes and workflows to identify areasnfmmovement. Potential areas for clinical
and office workflow and process improvement could incldmee spent looking for charts, time
on phone trying to contact patients to verify detailslusion of lab results in charts, clarity and
legibility of notes, and the billing/claims process. Brg hardware and software systems may
be outdated or may not have sufficient capacity/capalili use with the new EMR system.
The practice may not have the necessary hardwatke iatssome cases. Practice staff will have
varying levels of technical skills, abilities and computaivg so it may be beneficial for the
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practice to gauge the baseline staff skill-level. Eviddram interviews suggests that computer
savvy practices tend to have more successful implemeam&tjmeriences. For those who are not
computer savvy, it may be possible to provide basic computeingaf necessary® A simple
time and motion study is one method of understanding peastbrkflow and developing a
baseline for measurement of post-implementation pregtéBractices should explore other
possible approaches as well, to prevent undue burden orcenasources.

Interactions with other practices may be able tay@oved through the use of an EMR with
workflow management capabilities. For example, angiiemay share some steps with a
primary care specialty (e.g., vitals collection, meticcadocumentation) while having additional
unique needs. One expert advises that “... if an allergistwsork with a family medicine or
pediatric specialist, it is not practical to use sepdd&s, one of which is designed for
allergists. Instead, they can share an EMR and reth@workflow engine to execute separate
different workflows that are designed into the system usiagrocess editor. The same EMR
can exhibit different workflow in different clinicalrcumstances for different people. An EMR
without a workflow management system, without the ghib execute different process
definitions depending on context, cannot accomplish ffifs.”

It is recommended that physicians (as opposed to office dugipéfy should lead the EMR
selection efforf®® Multiple sources (from interviews, site visits and literature) advocate that
a “physician champion” should drive the effort throughaarch, management of the process,
and promotion of the importance of EMR implementat@build commitment among practice
members/%%"19"2Thijs individual usually has to commit significant uncompestéime to the
effort, but may be essential to successful EMR seleend implementation. Interviewees
particularly emphasized the importance of a committeanpion in guiding the implementation
effort since it may require substantial time and aiben It may be best to involve the most
influential practice members (e.g., practice manageetagate, key nurse) in the decision
process as well®

The entire practice should be prepared for the EMR im@iegation with key messages geared
toward building commitment to entering clinical d&talt may be beneficial for small practices
to consult with the local health and physician commualigut EMR implementation. This will
allow a practice to benefit from the experience ofeagjues and gather advice and lessons
learned while identifying potential integration challengelsoApractices may want to research
the systems implemented by other similar practicespa®e EMR systems allow practices to
share templates.

When considering implementation, it is important fog practice to identify and define the goals
and requirements of the EMR system and ultimate imgieation. This planning ensures
alignment with the practice’s business plan. Goalsraqdirements will vary from practice to
practice and may include E-prescribing, ability to print patehication information easily,
decision support, secure patient email capabilities, ancectimity with business partnet&.°’®
Practices should factor in future (long-term) goals agdirements as well (e.g., fully paperless
office, high level of connectivity with labs, full cqutiance with HIPAA requirements).
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10.3.2 Mapping EMR Functionalities to Implementatio  n Goals and Requirements

Once a practice has developed an understanding of itsesadand defined the goals and
requirements of EMR implementation, it should themidg EMR functionalities that map to
these goals and requirements. For example, if theigeas seeking an electronic documentation
tool, it may not be necessary to purchase an EMR wlitlitianal advanced features. This
mapping will involve research and analysis to determin&MR system and implementation
approach that is best for the practice, and for inteedyil@y with local health community. Adler
suggests that practices should develop a prioritizedflEMR functionalities to help clarify
implementation goal¥’’

EMR systems may use different types of technologytiéiaand Jones describe three
technology approaches when considering EMR implement&fio

» Client Server software licensing: Vendors charge a mne-icensing fee per user and
prices may range from $15,000 to $50,000 per physician, though ¢becpr reach
$100,000 for a solo specialty practice
— Health data are stored on-site on a client serverpay be remotely backed up or

backed up with tapes

» Application service provider (ASP) plan: Vendors chargatimy fees per user and
prices range from $99/month to $700/month; with some verad®esssing monthly fees
for specific transactions and taking a percentage ofeas/dollected from online virtual
medical office visits
— Health data are stored off-site

» Hybrid of Client Server and ASP: This combination is egimg in practices with
multiple locations or by groups of small physician pragiesho come together to make a
co-operative purchase through an Independent Practiceidisso¢IPA) or Managed
Service Organization (MSO)

The ASP approach may provide cost savings in terms diMaae requirements since the
vendors will store and maintain associated hardWare.

It may be cost-effective for practices to adopt a nerdmplementation approach to achieve
near- and long-term goals while incrementally enhancing citjehi®® ! For instance,
practices may begin with a focus on reducing adminisgatosts, using modules for:

» Data capture and data access for EMRs (e.g., seaodss#ality and security);

» Medical transcribing;

» Electronic prescriptions; and/or

» Billing and charge captur&?

Once this basic EMR infrastructure is in place and thieiie of the practice has adapted, it may
be beneficial to implement a decision support moduleffitianced functionalit}?* This
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approach allows practices to implement the modulesatieainost beneficial and highest priority,
without having to necessarily implement less relevant tesdu

In addition, practices must consider whether to seektagrated EMR system (where PMS and
EMR are built on one set of data tables) or a “bebredd” system (where data are transmitted
between PMS and EMR5? Vendors may be national or regiofi&l The practice may prefer
wireless or wired connections, and should consider thegd cons of tablet PCs, touch
screens, laptops and desktd{isThese preferences and ultimate choices will impact
infrastructure requirements (e.g., carts for laptop ntgpdiocking stations for tablet PCs).

As part of the planning process, practices should developggebthat reflects savings against
expenditures®’ This budget should account for initial and recurring costeaated with
hardware, software and servicBsHardware costs may include servers, workstations, psinter
fax machines, tablet/laptop PCs, PDAs, hubs, switcbesgns, cabling, and others. Software
costs may include the EMR itself plus add-on or support@imns such as interfaces, PMS
and lab systems. Service costs could include technical supparing, and consulting. Practices
should note that the highest priced EMR system is @o¢ssarily the most appropriate. Hartley
and Jones suggest that it may be possible to find a $5,000-$10,0 Hyat suits the

practice’s needs and buddgt.

10.3.3 Tools for Internal Preparation

A number of tools exist to support internal practice prajan and evaluation. The process of
developing a Request for Proposal (RFP) may facilitaegnal practice evaluation. Adler
suggests that the development of a RFP can be benbgcalise it informs vendors of key
characteristics and priorities of the practice. Furtherstates that the RFP responses facilitate
side-by-side comparison of EMR systettfsThere are sample RFPs available on the internet,
however, practices should be cautious when using a RBRedrey another practice or for
another purpose. The differences in characteriges;ialties and priorities across practices
make generic RFPs of limited value. However practicesadapt RFPs used by similar
practices and customize them for there own needs.naligely, practices could conduct
informal internal analyses and create simple chstskfor EMR requirements and goals.
Evidence from site visits and interviews suggests thadlélrelopment of a RFP may be too
time-consuming and effort-intensive for some practibt@erviewees have experienced
successful EMR implementations by conducting reseamdipeeparations without developing
and distributing a RFP. It is a matter of preferencendividual practices.

As part of the internal preparation process, practi@swant to consider engaging an IT
consultant or an EMR-focused IT consultant. Evidenggssts that an IT consultant can be
very helpful during the overall EMR implementation prace3everal practices interviewed and
visited indicated that an IT consultant was signifioahglpful in many aspects of
implementation, such as hardware and infrastructure giiqniand set-up and understanding
software and system requirements. An EMR-focused I'Sudtant may also be able to assist
with site preparation, contract negotiation; and EMResystet-up and customization. For
practices with no internal IT personnel or capabiljteas EMR-focused IT consultant can
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provide much needed expertise. For practices with int€fnasources, an EMR-focused IT
consultant can work with practice IT staff to expedibel facilitate implementation.

10.4 Identify and Evaluate Potential Vendors

There are a number of options for identifying and evalggiotential EMR vendors. If the
practice chooses to use a RFP for vendor selectidey Adggests only sending the RFP to a
limited number of likely candidates because the RFP resspprocess can be time consunfitig.

In order to make an informed decision, it is necessargriactices to research potential vendors.
Practices should go beyond research on the EMR systetngain an understanding of vendors’
positions in the marketplace. It is recommended thatipegcexercise caution in working with
small vendors with a limited client baS&.Practices are advised to consider the potential
longevity of the vendor as well.

Practices could consider numerous criteria while gizang vendors and EMR systems. Experts
suggest that the criteria should include the following:

EMR system’s compatibility with the existing Practddanagement Software (PMS);
Vendor’s history of marketing to small practices;
Vendor’s current clientele (e.g., the number of smatpces starting to use the system);
and

» Availability of published ratings on the EMR systelt:?%*

In evaluating EMRs, it is also important for practic@gonsider how the system fits in with
existing workflow. In addition, practices should consither ability of the EMR to integrate into
and adapt to the workflow already in place. Experts adhetethe ability to tailor EMR

workflow to existing workflow may mitigate the shock asated with injecting new IT systems
into the practice. As an example, a pediatric practiag require a nurse to review immunization
status for each patient to anticipate and prepare negesgainations before the documenting
of vitals and chief complaint at the time of the vigih EMR workflow management system can
accommodate this “in just a couple clicks of the proeed®r.” Experts also indicated that once
users have acclimated to the new technology, “a couple olicks can begin to change
workflow in other beneficial ways that might not hdaeen possible if required to change a lot
of workflow at once.®®®

Compatibility with existing hardware and software could §geeially important in terms of cost
and efficiency. An EMR system that is not compatibléhwhe existing PMS system will lead to
dual data entry since information cannot be shared betsyst@ems. Practices should note that
interfaces between the EMR and PMS systems will ned&e upgraded as the software is
upgraded?® The implementation of a system that requires siganit investments in new
hardware can be complex and more labor and cost-iagetign anticipated.

There are numerous evaluations of EMR systems avaitailine as well. Practices should
leverage the evaluations from reputable sources, as #lyi®liminate some of the legwork
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involved in vendor research. Adler recommends that pexctieview existing evaluations of
EMR systems, such as those created by Aurora Consultmgp(zthe annual TEPR (Towards
the Electronic Patient Record) conference and the AAEEBNter for Health Information
Technology. Practices may even want to consider attgride TEPR conference. Practices may
want to read or participate in physician blogs (sucmas.emrupdate.cojrto learn what other
physicians say about system implementation and ease @uspecific EMRS?’ Additional
considerations for prioritizing vendors could include the pgatkmterfaces with other systems
and partner organizations, available training and implertientsupport option82®%°

At this point, the practice should synthesize all redety identify the three to four most
promising vendors. Additional processes of eliminatioyughallow the practice to ultimately
select the vendor that best complements its workloackflow, budget, goals and
requirements°%

One significant element of vendor and EMR system rebkaa hands-on experience. Practices
should test multiple EMR systems to determine theadtaristics and interfaces that best meet
implementation goals and requirements. It may be peswililest systems by “test-driving” the
EMRs implemented by colleagues. One interviewee indidatadhis was an important factor in
the practice’s EMR selection. Many vendors offer thiitg to test EMRSs via online
demonstrations. In addition, it may be possible tonlednout EMR systems by participating in
medical society meeting8*

For the most promising EMR systems and vendors, pradieadd schedule in-person
demonstrations, validate references and explore fingraptions. It is important for practices to
view and interact in a live demonstration prior to puriitaa system’®? Vendor representatives
are skilled at providing prepared and well-outlined demotisti but to learn whether the
EMR will work for the practice, Adler recommends tpaactices do the following:

Present 1-2 standard visit scenarios for the vendor tanalexat using the system;
Avoid interrupting the demonstration too frequently;
Focus on features beyond note creation, particularEMBs capabilities around
searching for information, viewing lab results, managindtheaaintenance reminders,
writing prescriptions, and any other features deemed hightgrby the practice; and

» Develop a vendor rating form in advance and have alhdées complete the form at the
end of each demonstratidfi®®

This approach facilitates the comparison of vendors astésy. For the most promising
vendors, practices should check several referencevarging perspectives (e.g., physician
user, IT specialist, senior manag&ff Practices should acknowledge that vendors will likely
only provide the happiest customers as references. Tlseiee networking with the health
community can be beneficial. If possible, practicesukhtry to contact other sites that have
implemented these EMR systems to get their referaaxegll. These references may provide
insight into the type and quality of support provided by #eder after implementation, as well
as the ability to customize the system to meet praoBeels. It may be possible to conduct site
visits at these facilities as well. If site visit®aonducted, it is important for attendees to
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observe physicians with patients, and to view the creatinl entry of clinical note§°® In
weighing impressions from site visits, practices should ti@ethe sites visited may have
customized the EMR to suit specific needs or workflovailMg lists and the internet provide
additional venues for referenc®® This point in the process is also a good time for fm@sto
ask business partners and colleagues for details oné¢h#in on investment measurement and
strategies. This will facilitate the final ranking of dems.

One of, if not the most important consideration itaBkshing rankings is the practices’
priorities 1°°” Adler suggests formally weighing priorities related toctionality, total cost and
vendor characteristics before establishing a final rankf the top vendors/systen§®

In parallel with vendor research and preparation, peticay want to explore methods of
financing EMR implementation. It may be possible to esthldi collaborative purchase model
with an Independent Practice Association (IPA), Mang&@dice Organization (MSO) or
virtual IPA. Some practices interviewed used a combinatidmans and out of pocket payment
for EMR systems. Alternatively, practices may wanapply for grants to secure initial and/or
continued funding. Interviewees have had success in atgagnant funding for implementation
of some functionalities, such as e-prescribing.

10.5 Select Vendor and Negotiate Contract

After completing a site visit for each of the top @nders, practices should re-examine the
vendor ranking to ensure that it is still accurdtéThe negotiation process may impact rankings
and could lead practices to move to another of thehoes. Also, Adler suggests that having a
“serious back-up choice” will provide a practice a strongssitipn for negotiation$®*°

It may be beneficial for small practices to engagelacohsultant to assist in the implementation
process. An IT consultant should be able to asslsanidware acquisition and set-up as well.
Evidence from interviews indicates that the use oflaconsultant significantly smoothed the
implementation and installation processes.

EMR contract periods vary, and may cover anywhere ftogetto 10 years to lifetim8 It is
important for practices to understand what will happégr &bntract termination. Practices
should ensure that the following details should be eifglistated during negotiations:

» Nature of the contract (e.g., lease with monthly fagsurchase of software license with
maintenance fees) and licensing structure if applicable;

» Specific products and services included and excluded (includiograrof training

provided);

Current and future costs (e.g., upfront costs, trainingyarfees, maintenance);

Vendor role;

Vendor’s time commitment for the implementation precesd

Contingencies for the possibility that the vendor gmésof business (e.g., request that

the source code be put into escrdff:***3

v v v Vv
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Experts also suggest obtaining the services of a Heatth $dftware contracts lawyer to assist

in this process?*"*Alternatively, practices may want to involve an IT soltant during
software negotiation$® The IT consultant may be able to assist with negotiatfor many
features and options, such as free or discounted traieimpte access and additional licenses.
Interviewees suggest that practices should be partigelantious about variable maintenance
fees and increasing support fees. For example, a variaiemance fee may start at 15 percent
but increase over time or at the vendor’s discrefitnis may create unanticipated budget
shortfalls for unsuspecting practices. These particalstscshould be specifically detailed and
limited during contract negotiations to avoid unforeseereas®s in costs over time.

Once the final negotiations are completed and the acinty signed, the practice should lay out a
specific implementation strategy. This should includengpi@ementation timetable with a
specified date for the EMR system to “Go Live” and dethiraining plans. In addition, the
strategy should include planned communications with prastafé patients and community
partners®!” At this stage, practices must secure the necessary drarttwsupport the EMR
implementation. An IT consultant may be helpfuthis regard as well. The AAFP’s Center for
Health Information Technology has developed a sampléimgntation timeline specifically
targeted at small medical offices. This conservativepimin presented in the exhibit beldf®

Exhibit 44. AAFP CHIT Sample Implementation Timeline101®

Three to four months before "go live"

1. Install hardware in the patient rooms and common areas or purchase wireless equipment including tablets
and/or laptops. It may be necessary to obtain a server, depending on the EMR selected.

2. Ensure the functionality of the network and hardware and validate that all components can communicate with
each other.

3. Install and verify scanning and faxing capability (and other office automation capabilities, if applicable).

4. Accomplish any necessary basic computer training; seek feedback from staff and all involved.

5. Ensure that the team is working well together.

Two to three months before "go live"

1. Establish protocols for scanning incoming information and faxing outgoing information.

2. Continue to build general computer skills and continue to receive staff feedback.

3. Install and test any ancillary programs which might either be required or be very helpful which includes
speech-recognition programs, accessory faxing and scanning programs etc.

One to two months before "go live"

1. Ideally, the EMR software would be installed at this time to allow the providers and office staff time to fully
check out the system and make sure everything works. Sometimes this is not done because the training and
installation is done at the same time by the vendor, very close to the “go live” day. Whatever the exact time
between software installation and starting to see patients using the record, a few things should be checked
out:

a. Ensure that the software and hardware function as expected. Make sure that screen transitions are quick
and that there is no lag in how the system is performing.

b. Test the interoffice messaging system and make sure it is possible to fax prescriptions.

c. Test printers.

d. Scan some material into the record to test this functionality.

2. Decide what information needs to be put in to the patient's chart ahead of time and start doing this for patients
coming in the first few weeks at least.

3. Run through some mock patients in order to get a feel for how the system is working and for patient flow
through the office.
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10.6 Implementation and Beyond

To manage the implementation and ensure a smooth iwartsitthe new system, it is
recommended that practices implement and troubleshooffibe automation components of
the system prior to going live with the actual EMR. didi&ion, clinicians and staff should gain
as much familiarity with the system (and new hardwasepossible before using it with
patients'® It is recommended that an intensive training sessionlgtbe scheduled after the
EMR system has been chos&ft-

It is important for practices to allow staff timedbsorb any new training content. However, it is
recommended that the “Go Live” date for the EMR syssbould be scheduled close to the end
of training so information is not forgottéff Training can be supplemented from within the
practice if staff members are developed as internalenstiff> It may be beneficial to develop
policies and procedures for training new staff. Perhapgaetice member could be designated
as the trainer for all new staff.

Once an EMR system has been implemented, practileseed to transition from the
traditional paper records to the new EMR system. The pagparand internal assessment
conducted earlier in the process will facilitate thistslwfrom paper to electronic records. If the
groundwork and commitment has already been laid, the pratimuld reinforce key messages
at this time to ensure that staff demonstrate a aogdiicommitment to entering clinical data in
the new system to achieve a truly paperless environtffénf?>

This step requires planning and knowledge of the practice warkiflartley and Jones suggest
that it may be beneficial to use a “hybrid system” t@nhbines paper and electronic records for
a brief transition period to allow staff to acclimédethe new EMR system and associated
procedures while ensuring accuracy of patient informaffrHowever, practices are cautioned
against prolonging dependence on paff€iThis transition can also be facilitated by training, in
the form of webinars, quick reference guides, in-persaning, in-house coaching, and online
help desk or technical suppdft®

Hartley and Jones have compiled list of “Dos and B&3ritr the hybrid approach to
transitioning from paper to EMR. An adapted version ofltsigs provided in the exhibit below.
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Exhibit 45. Hybrid EMR Dos and Don'ts102?

Do: Don'’t:
. Designate time and resources for training ¢ Don’t Conduct training or implementation without
. Reduce patient load for a week during external assistance, as lack of training is the primary

implementation cause of failed EMR implementation

¢ Don't Schedule implementation during peak cold or

. E t th dorto b -site f t
traininxgg)ec © vendorto be on-site for system flu season, or during any known high demand period
. Identify paper triggers; compare designed ¢« Don't Create duplicate (shadow) records, as this

workflow to actual processes with new system negates the purpose of going paperless

« Don't Expect the vendor to be on-site for technical

. Expect staff meltdowns at first (should subside
support

within 2 months)
¢« Don't Assume that all scanned documents are
automatically searchable; some may require

o ) ) conversion, balancing and validation to be
. Expect the “physician champion” to provide searchable

encouragement, even when mistakes occur

. Build all new patient records using the EMR
system

i ) ¢ Don't Permit punitive actions as staff learn and
. Provide staff with a refresher course on HIPAA adjust to the new EMR system

Privacy and Security Rules policies and procedures ) -
« Don't Implement a web site or EMR capabilities

. Expect the vendor to accommodate the without HIPAA policies and procedures in place
practice’s special needs . . .
¢ Don’t Conduct this process without involvement of

. Provide patients with training on securely the vendor and IT consultant (if applicable)

accessing their EMR (if applicable); ask for patients’ ) . . .
email addresses « Don't Leave patients out of the adoption equation

. Expect continued progress and IT adoption from | * Don't Expect miracles, do expect collaboration

partner organizations and others in the healthcare
community

Interviewees emphasized that practices should exgeet problems to arise as the new EMR
system is implemented. One physician interviewed cagdligmactices to “temper your
expectations, as the IT industry does not give infornoedent.”

Once the EMR is installed and in use, practices shouldajeaed deploy a plan and procedures
for migrating paper chart information into the EMR. Thgnaiion of historical data into
electronic format may improve the functionality o thew EMR system and enhance practice
benefits. This can be a time-consuming process. Someesosuggest that it may not be
necessary to scan entire paper charts into the EMBrsy&t° Essential patient data to be
migrated includes: past medical, social and family hisgpiimmunization records; medication
and allergy lists; problem lists; and potentially, @t tesults and diagnostic imadé¥-The
migration can be done by non-clinical staff, however spiigns may find it beneficial to enter
the data themselves as it provides a renewed familisitiyaccurate patient dat&? It is
recommended that practices plan to enter all esseatialand “retire the paper chart” by a
patient’s second post-implementation visit, with the gdalchieving nearly 100 percent
migration by 6-9 months after implementatiS#**It has been suggested that practices choose
a “drop-dead” date for when the paper charts are no larsgel, and that this date is
communicated to all practice staff from day one of imp@atation.

IT consultants may be particularly helpful for smathctices wishing to customize or update the
EMR systems after implementation. One interviewesddihe example of new medications
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arriving on the market. Practices will need to update awas as formularies and cross-
reactions.

Practices should be advised that the process is ngilemafter the EMR is implemented. It

will be necessary to upgrade hardware and software pealtydiand to train staff on new
features. The market and community landscape is likethange as well, and practices may
have to adapt to maintain interoperability and connectivitly eolleagues and business partners.
In addition, as practices gain experience and comfointtive new EMR system, their desired
functionalities and EMR system requirements may changesvolve over time. This may lead

to implementation of additional modules or modificatido the existing system.

Throughout the implementation process, it is impor@npractices to celebrate small
victories!®® Practices should hold regular meetings where staéf ha open forum to discuss
issues with the new system and associated procesdeshae lessons learned and tips with the
group®® It may be possible to further streamline workflowd amocesses based on a process of
continuous improvement after the EMR has been impleederactices should be encouraged
to reach out to colleagues and the local health comgnand/or other online resources for help,
guidance and reassurart€®’
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11.0 Conclusion

Estimates from the survey literature show adoptioesrat 15-18 percent in the ambulatory
environment, with adoption being positively related to pcacsize*®**1%*°|n light of such low
penetration rates, achieving the President’s stated gpabweitling an EMR to most Americans
in ten years will require significant changes in thte rof adoption among physician practices.
This change is especially critical given that approximgate-80 percent of practices are small,
with nine or fewer physician§*%1*1%%ccelerating the pace of adoption requires a deeper
understanding of the factors that significantly impacpaidn decisions and the magnitude of
their impact. Such an understanding is fundamental to @nusgyor policies that seek to alter the
timing and pace of adoption.

Based on an analysis of the literature and the findnogs physician office site visits we have
identified certain key economic and non-economic eleésnnat influence adoption. These
elements include:

» Physician preferences for income, patient safety/qualitgt,leisure
» Variations in EMR functionality

» EMR costs and benefits

» Role of human capital

» Role of uncertainty

» Importance of information

Our analysis revealed that physicians are motivateddpt&MRs by both financial and non-
financial factors. Physicians care about quality andeptatafety in addition to their income and
leisure. Income is a function of practice revenuescastts, and EMRs have the potential to alter
income either through reduction in costs or through isgreén revenue. Although the
importance of the cost-benefit calculus in EMR adoptias been recognized in the literature,
there are aspects of costs that have not been atcterized. For instance in addition to costs
associated with acquisition, implementation, annuahteaance, and upgrades, we have found
that the costs associated with product research and iveeléotion have been underestimated
and may be relevant to the adoption decision.

As discussed earlier in the report, the evidence frontitdrature on EMR costs and benefits is
generally based on projection models rather than erapimeasurement. Some evidence
regarding the impact of EMRs on quality is contradizt@aps in the literature and ambiguous
findings contribute to physician perceptions of unceryaiegarding net benefit. This uncertainty
is compounded by the complexity of the technology and cigdkein making judgments
regarding the merits of any individual product. Other sauodaincertainty include concerns
about technology obsolescence, vendor stability, anesotwed standards. Such uncertainty in
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the setting of substantial costs seems to play a gignifrole in causing physicians to defer
adoption. The survey literature supports this perspedhvbese surveys physicians have cited
excessive costs in relation to uncertain benefitsjeremstability, lack of standards, and weak
evidence as barriers to adopti§f1%

Given the level of uncertainty that physicians face wadpect to EMR adoption, information
plays a very important role in lowering uncertair®fysicians obtain this information from a
variety of sources including websites, conferences, arad importantly from peers. All the sites
we interviewed visited other practices to gain first-hamoMdedge of the EMR system they

were considering. This is consistent with the technodogl medical innovation diffusion
literature which emphasizes the importance of peerar&san stimulating, or impeding,
adoption. Another important factor that emerged duringsa@ervisits in particular is the
importance of a physician champion with significant corapat EMR experience. This human
capital can reduce the cost of information acquisitemsure smooth implementation, and reduce
uncertainty.

We have developed a microeconomic approach to technatbgption that captures the
interrelationships among the elements discussed abawaaksn and validation of the
framework requires data that are currently unavailable published sources. As part of this
study, we have developed a strategy to validate the prdgeseomic framework. In addition,
we correlated findings from the survey literature to EMRts and benefits. As stated
previously, the survey literature has highlighted the scamte of practice and physician
characteristics such as size, specialty, locatiothage in the EMR adoption decision. A closer
examination of these factors reveals that they affexcosts and benefits for a given practice.
For example, size can yield significant economiescafe and improved negotiating power with
the vendors. Age could affect adoption because theharizon over which older physicians
incur costs and reap benefits is relatively limited, dnedefore more senior physicians may view
costs as excessively high relative to benefits. &ngil specialty can affect costs and benefits
through its impact on desired functionality, level afmeursement, and learning effects from
other technologies.

Although our framework and associated elements are bastd anost robust studies currently
in existence, we are aware that there are gaps andtlons associated with this literature. The
first set of limitations relate to the survey litenad.. These include the following:

» Non- standardized definitions of EMR, and EMR definitians not correlated with
different levels of functionality

» Emphasis on non-modifiable practice or physician charitics such as size, location,
specialty, age etc.

There is a lack of detailed and comprehensive data thaaies different levels of functionality
with costs, benefits and financial characteristicdhefgractice as well as other factors such as
access to capital.
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There is also a lack of objective and robust evidendbé@nosts and benefits associated with
EMR adoption. The cost-benefit literature is largelyelolasn predictive models, expert opinion
and extrapolation from other literature sources. Atithe this study was conducted there was a
single retrospectively designed evaluation of costistemefits in a 14 small practicEs> Given
the importance EMR costs and benefits to the EMR adlopigcision, such a lack of evidence
can increase physician uncertainty and result in physidefesring adoption.
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Appendices

Appendix A: Category of Functionality

Category of Functionality

1046

¢ Identify and maintain a patient record

¢ Manage patient demographics

¢ Manage problem list

¢ Manage medication list

¢ Manage allergy and adverse reaction list
¢« Manage patient history

e Summarize health record

¢ Manage clinical documents and notes

¢ Capture external clinical documents

¢ Generate and record patient specific functions
e Order medication

¢ Order diagnostic tests

¢« Manage order sets

¢« Manage results

¢ Manage consents and authorizations

¢« Manage patient advance directives

e Support for standard-care plans, guidelines,
protocols

¢ Capture variances from standard-care plans,
guidelines, protocols

e Support for drug interaction

¢ Support for medication or immunization
administration or supply

e Support for non-medication ordering (referrals, care

management)

Present alerts for disease management, preventive
services, and wellness

Notifications and reminders for disease
management, preventive services, and wellness

Clinical task assignment and routing
Inter-provider communication
Pharmacy communication

Provider demographics

Scheduling

Report generation

Health record output

Encounter management

Rules-driven financial and administrative coding
assistance

Eligibility verification and determination of coverage
Manage practitioner/patient relationships

Clinical decision support system guidelines updates
Entity authorization

Enforcement of confidentiality

Data retention, availability, and destruction

Audit trail

Extraction of health record information

Concurrent use

Moshman Associates Inc., Booz Allen Hamilton

Page 193




Department of Health and Human Services Final Report
Office of the Assistant Secretary for Planning and Evaluation September 30, 2006

Appendix B: Phone Interview Instrument

ALL PRACTICE QUESTIONS
Sections A and B will be asked of all practices, relgasdof their adoption status.

PRACTICE DEMOGRAPHICS & STAFFING

A. Practice Demographics & Staffing — 20 minutes

i. [Interviewer, document who you are interviewing for this section, and his/her role in this
practice]

1. How old is the practice i.e. how long have they been in business?

[Interviewer — if the practice has been in more than one location, then note the length of time overall and

in each location. Document each location, i.e. city and state]

2. Is this a single or multi-specialty practice? [ Single [1 Multi-specialty

2a. Specify Specialty type(s):

3. What is the total number of staff in the practic  e(s)?

3a. What is the breakdown by type of staff?

A. Physicians [Indicate number and specialty]

B. Nurses [Indicate number and type — LPN, RN, etc.]

C. Physician Assistants? [ Yes, number: |__|__ | [1No
D. Medical Technicians? [ Yes, number: |__|__ | [1No
E. Lab Technicians? [ Yes, number: |__|__ | [1No

F. Administrative/Office Staff [check if applicable]:
[] Office Manager [ Clerical Staff |__|___|
[ ] Receptionist |__ || [ Biling Manager |__| |

G. Other staff , specify
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4. What are the ages and tenure at this practice fo

r each of the physicians?

Physician Name Age Tenure at this Practice

Tenure at Last Practice

5. Are you a for-profit practice? [] Yes (skip to #6)

1 No

5a. Please describe your practice’s not-for-profit

structure:

6. Who owns the practice?

6a. Please describe the structure of the ownership:
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BILLING & INCOME

The billing and income questions will be provided to the prastprior to the telephone
interview.

B. Billing and Income — 30 minutes

i. [Interviewer, document who you are interviewing for this section, and his/her role in this
practice]

1. What was the average pretax annual income fora  physician in the practice last year?

2. For the practice last year:
2a. What were the annual total expenses?

2b. What was the annual gross revenue?

3. What are the major costs associated with operati  ng your practice for:

A. Labor — for non-physician staff (nurses, physici an assistants, office manager, other admin
staff). Please
list by staff type:

C. Non-labor — lease/rent amount:

D. Non-labor — (Non-EMR related) Computers, hardwar e, software:

E. Non-labor — other overhead, e.g. malpractice ins  urance:

F. Other operating costs:

4. What percent of your patients are:

C. Private insurance — HMO: |

A. Medicare: | B. Medicaid: |

D. Private insurance —non-HMO: |__ | | E. Pay out-of-pocket (e.g. self-insured): |

F. Do you serve patients who are unable to pay? App  roximately how many?

5. How are you reimbursed [check all that apply]:
[ Fee-for-service

] Full capitation — with prescriptions:  [] Yes [] No [ full or partial

capitation are “no,” then
[ Partial capitation — with prescriptions: [] Yes [] No skiF:) 0 #6]

If Partial, give percent (%) of reimbursement:

] Other, specify
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5a. What services (i.e. diagnostic treatment servic  es, immunizations, etc.) are covered under the
capitated payment?

6. What is the size of your current patient populati on? | | | | |

7. How many patient visits do you have in one year? Y Y R Y

8. How many patient encounters does each physician have per day?

9. How many days per week does each physician work? Please indicate the physicians that are
full or part- time.

Physician Name Days Other Information (e.g. on call schedule)
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QUESTIONS FOR PRACTICES THAT NEVER CONSIDERED
ADOPTION

In addition to the questions in Chapter 2.0 (sectionadhB), the following sections will be
asked to practices who have never considered adoptamBMR system.

EMR UNDERSTANDING

C. EMR Understanding — 20 minutes

i. [Interviewer, document who you are interviewing for this section, and his/her role in this
practice]

1. How would you describe an EMR?

2. What is your experience with EMRs or CPOEs?  [Interviewer, we may need to give other types of
functionality as examples here]

3. Have you used an EMR in other (i.e. hospital) me dical care settings?

4. What is your prior experience with computers?

5. Do you use a computer [ 1 Yes [] No (skip to #3)

5a. How often do you use a computer, is it daily, w  eekly, or other?

[ Daily [ 1 Weekly [] Other, specify

5b. For what types of tasks do you use a computer?

6. What kinds of technology do you currently use in your practice, for example do you have a
practice management system, email, fax, scanners , web portal?

7. What methods do you use to communicate with pati ents in the practice? [Interviewer document
any
specific information and check off the applicable communication methods]

[ ] Telephone [ ] Fax [ 1 Email [ 1 Web portal [ 1 Other, specify

8. How does the practice receive its lab and other  test results?
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PERCEIVED EMR BENEFITS & BARRIERS

D. EMR Benefits & Barriers — 20 minutes

i. [Interviewer, document who you are interviewing for this section, and his/her role in this
practice]

1. What are some of the perceived benefits you asso  ciate with an EMR ? [Interviewer, document
conversation, and check if any of the factors below were mentioned. If not mentioned suggest these
categories and solicit response]

[] Improve Patient safety

] Improve Quality of Care (decision support; evidence based medicine)

[] Cost Reduction (labor/other)

[ ] Improvements in workflow processes

[] Revenue enhancement/charge capture

[ Differentiation in market place (have competitors adopted/not adopted; have patients requested)

1 Improvements in your quality of life — increased leisure time

] Other, specify

2. Do you have colleagues who have adopted or consi  dered adoption of an EMR with whom you
have discussed EMR adoption?

[ Yes, specify 1 No (skip to #3)

2a. Has this information affected your perceptions of the costs and benefits associated with an
EMR? If so how?

3. Do you have any concerns about EMR that would pr  event you from considering adoption in the
future?

If so which of these barriers are most significa  nt? [Interviewer should capture response to open
ended

guestion and then probe the significance of the following factors if not mentioned]

[1 Uncertain about the benefits of this technology because you have heard negative or conflicting
reports from peers (or other sources — describe)

[ Difficult to assess the usefulness and value of this technology because it is so complex

[ Just don't have enough to time to do the level of research that would make me/us feel
comfortable making a purchase of this magnitude

[0 Insufficient reliable information regarding the most desirable EMR functions to purchase

[1 Concerns that technology currently on the market will soon be obsolete
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[1 Concern that vendor may not be stable over time

[1 Concerned with high cost structure

[1 Concern that costs presented are underestimates of the actual costs you will incur
[1 Concerns regarding access to credit

[1 Concern regarding the potential loss of productivity both short and long-term

[1 Concerns with the lack of widely accepted standards

[1 Concerned with increased liability

[l Other, specify

4. Do you think you may change your decision and ad opt EMR in the future? What are the most
important factors that may increase the likeliho od of adoption by your practice?

[Interviewer, END OF INTERVIEW FOR THOSE NOT CONSID ERING ADOPTION]
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QUESTIONS FOR PRACTICES THAT CONSIDERED ADOPTION OR
HAVE ADOPTED
In addition to the questions in Chapter 2.0 (sectionad®B), the following sections will be

asked to practices that are considering adoption, fensdered adoption but decided against,
or have adopted an EMR system.

EMR UNDERSTANDING

E. EMR Understanding — 20 minutes

i. [Interviewer, document who you are interviewing for this section, and his/her role in this
practice]

1. How would you describe an EMR?

2. What is your prior experience with computers?

3. What is your prior experience with EMRs or CPOEs  ? [Interviewer, we may need to give other
types of functionality as examples here]

4. Do you use a computer? [ 1 Yes [] No (skip to #3)

4a. How often do you use a computer, is it daily, w  eekly, or other?

[ Daily [ 1 Weekly ] Other, specify

4b. For what types of tasks do you use a computer?

5. What kinds of technology do you currently use in your practice, for example do you have a
practice management system, email, fax, scanners , web portal?

6. What methods do you use to communicate with pati ents in the practice? [Interviewer document
any
specific information and check off the applicable communication methods]

[ ] Telephone [1Fax []Email []Webportal [ Other, specify

7. How does the practice receive its lab and other  test results?
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EMR RESEARCH & DECISION-MAKING

F. EMR Research & Decision-Making — 45 minutes

i. [Interviewer, document who you are interviewing for this section, and his/her role in this
practice]

1. Why and when did you begin investigating the pur chase of EMRs?

2. Who initiated the process and who was/is respons ible for the decision?

3. Can you describe the process you undertook or ar e undertaking to evaluate EMRSs, for
instance:

[Interviewer, offer the respondent questions 3a-3c as possible responses to this question]

3a. Did you obtain EMR information though review of the literature, through vendors, colleagues,
etc.? Did you employ an outside consultant?

3b. Did you contact vendors? How did you choose whi ch vendors to contact? How many did you
contact?

3c. How easy was it to compare information presente  d by the vendors? What were some of the
things you compared?

4. Did you use an RFP or any functional requirement s to assist you in the evaluation?

5. Did you receive any assistance, either monetary, research support or other, from organizations,
the government, regional health information network s? If yes, then
describe

6. What were the resources, for example staff, time , money, expended in you evaluation process?
Can you determine the total cost expended in thise  valuation process including any
consultant time?

[Interviewer, if dollar amount is not available then probe into the amount of staff time, type of staff that
were involved. Also we should ask who was assigned to do the evaluation and research regarding the
choice of vendor and technology, how much time they devoted to the effort, etc.]?

7. How long did it take you to complete your evalua  tion of EMRS?

8. [ADOPTERS ONLY] When you made the decision to pu  rchase, how was this made, for example
was there a deciding factor? Who was the primary de  cision maker? Was there a vote or
consensus process? If so, who participated in the p rocess?

9. [NON-ADOPTERS ONLY] Why did you decide to notad opt? How did you arrive at this
decision?
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10. What were the most significant challenges youf  aced in evaluating EMRs? Were they financial,
legal, operational, and technical? Please describe.

11. [ADOPTERS ONLY] How did you overcome any of the  barriers or challenges that you
encountered?

12. [ADOPTERS ONLY] Are there any other local pract ices, or colleagues, using the system you
chose?

[] Yes ] No (skip to H)

12a. [ADOPTERS ONLY] Was this important in your dec  ision-making? Why?

13. [NON-ADOPTERS ONLY] Are there any other local p ractices, or colleagues, who are using the
system you considered or are considering?

14. NON-ADOPTERS ONLY] Do you think a government ¢ ertification of an EMR would have
affected or will affect your consideration of EMR a  doption?
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PERCEIVED EMR BENEFITS & BARRIERS
This section is only for the practices who consideredilnbhotadopt an EMR system.

G. EMR Benefits & Barriers — 20 minutes
[this section only for practices who have not ___ adopted]

i. [Interviewer, document who you are interviewing for this section, and his/her role in this
practice]

1. What did you perceive as some of the benefits of EMR adoption? [Interviewer, document
conversation, and check if any of the factors below were mentioned. If not mentioned suggest these
categories and solicit response.]

[] Improve Patient safety

[ ] Improve Quality of Care (decision support; evidence based medicine)

[] Cost Reduction (labor/other)

] Improvements in work flow processes

[ 1 Revenue enhancement/charge capture

[ Differentiation in market place (have competitors adopted/not adopted; have patients requested)

1 Improvements in your quality of life — increased leisure time

] Other, specify

2. Do you have colleagues who have adopted or consi  dered adoption of EMR with whom you
have discussed EMR adoption?

[ Yes, specify 1 No (skip to #3)

2a. Has this information affected your perceptions of the costs and benefits associated with an
EMR? If so how?

3. What concerns did you have about EMRs that preve  nted you from adoption? Which of these
barriers were most significant?  [Interviewer should capture response to open ended question and
then probe the significance of the following factors if not mentioned]

[1 Uncertain about the benefits of this technology because you have heard negative or conflicting
reports from peers (or other sources — describe)

[ Difficult to assess the usefulness and value of this technology because it is so complex

[ Just don't have enough to time to do the level of research that would make me/us feel
comfortable making a purchase of this magnitude

[0 Insufficient reliable information regarding the most desirable EMR functions to purchase

[1 Concerns that technology currently on the market will soon be obsolete
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Concern that vendor may not be stable over time

Concerned with the high costs structure

Concern that costs presented are underestimates of the actual costs you will incur
Concerns regarding access to credit

Concern regarding the potential the loss of productivity both short and long-term
Concerns with the lack of widely accepted standards

Concerned with increased liability

Other, specify

4. Do you think you may reverse your decision? Ifs o, what would be the most important in
prompting you to change your decision to not adopt at this time?
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QUESTIONS FOR EMR ADOPTERS ONLY

In addition to all the sections in Chapter 2.0 (sestidrand B), chapters 4.1 (section E) and 4.2
(section F), the following sections will be asked of ERtivpters during the telephone interview

to the extent possible. Some of these questions may heepuasthe in-person site visits.

EMR PURCHASE & IMPLEMENTATION

H. EMR Purchase & Implementation — 30 minutes

[Interviewer, document who you are interviewing for this section, and his/her role in this
practice]

1. What vendor did you buy your EMR from?

la. Do you know what version it is?

2. Were there any negotiating factors used to succe  ssfully reduce your purchase price?
[Interviewer, for example, did the practice serve as a beta site, agree to future purchases, etc.]

3. What other vendors did you consider purchasing f rom?

4. What kinds of general functionality did you init ially want?

5. What functions did you choose to not___ include? Why?

6. What functionalities did you purchase?

7. Can you provide us with information on the costs of the
Hardware:

Software:
Training:
Implementation:

8. In the procurement/implementation process, what functionalities did you discover you wanted
but did not initially purchase? Are there functiona lities/capabilities that you are awaiting in
future upgrades?

9. How was your purchase financed?

10. Can you tell us the process you went through fo  r implementing the system? Did you have a

time schedule with the vendor? Were there any train  ing sessions by the vendor? Did you
retain an independent IT consultant to assist with training?

11.

Did you encounter any implementation hurdles? | f so, how did you overcome these?

12.

Was the cost of implementation comparable to wh  at you expected? If not, please explain.

13.

Are you pleased with the system you have implem  ented? If not, why?
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EMR BENEFITS & BARRIERS

. EMR Benefits & Barriers — 30 minutes

i. [Interviewer, document who you are interviewing for this section, and the relationship in this
practice]

1. What are some of the benefits that you have expe rienced in having an EMR? [Interviewer,
document conversation, and check if any of the factors below were mentioned. If not mentioned, ask
the respondent if this was considered]

L1 Improve Patient safety

] Improve Quality of Care (decision support; evidence based medicine)

[] Cost Reduction (labor/other)

[] Improvements in work flow processes

[ 1 Revenue enhancement/charge capture

[ Differentiation in market place (have competitors adopted/not adopted; have patients requested)

] Improvements in your quality of life — increased leisure time

] Other, specify

2. What were the factors that were most significant in influencing your decision to adopt an EMR?

3. Do you have colleagues who have adopted EMR (or  considered it) with whom you have
discussed EMR adoption?

[ Yes, specify; 1 No (skip to #4)

3a. Did this information affect your decision to ad opt or delay EMR adoption?

[ Yes, specify 1 No

4. What are some of the challenges you experienced  with adoption?

] Technology, specify

[ Costs, specify

1 Productivity, specify

] Other

5a.How are you handling these challenges?
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Appendix C: In-Person Site Visit Instrument

QUESTIONS FOR ADOPTERS

[These questions will be asked of practices who havptadd

PRELIMINARY QUESTIONS

A. Preliminary Questions

[Interviewer, document who you are interviewing for this section, and his/her role in this
practice]

1. The data collected during this conversation will be used to inform a final report which will
eventually become publicly disseminated. May we cit e you and your staff’'s responses as part
of this report, or would you prefer to remain anony mous?

2. At this time we would like to address some quest  ions regarding EMR Purchase and
Implementation that we did not have the chancetod  iscuss with you when last we spoke over
the phone. [Look at Phone Interview results for mis ~ sed questions or to gain further
clarification of phone responses]

EMR SYSTEM CHARACTERISTICS

A. EMR System Characteristics

[Interviewer, document who you are interviewing for this section, and his/her role in this
practice]

1. Have all physicians in the practice adopted the EMR or have some continued to use paper
only?

la. What reasons do the non-users give for their de  cision?

1b. Do the non-users contribute to problems in the office workflows because they are not using
the EMR?

2. Among physicians using the system, are all phys icians using similar levels of functionality or
is there significant variability? For example, some physicians use the documentation function
and some don’t?

2a. If there is significant variability, which phys icians have embraced which functionalities and
why?

3. Before you purchased and implemented your EMR, what types of functionalities did you
consider or examine in your decision process?

4. What kinds of functionality did you purchase and how usable are they in comparison to the
use of paper? [Interviewer — Prompt participant wit h the categories in the tables below and
complete tables.]
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EMR Function — DOCUMENTATION

Rank Ease of Use Based on Scale of 1-5
Question: 1. Very Poor |2. Poor —This |3. Adequate |4.Good — |5. Very Not
Choose the ~ |-ThisEMR  |EMR function |—ThisEMR |ThisEMR |Good - This |Applicable
i ease of use for | Was this | fnction is is somewhat | function is functionis | EMR function
Function | each function adesired | mych less less efficient | comparable to | more effi- is much more
basled o t'r(]jed'? function? | efficient than | to use than the previous |cientthan | efficient than
Scale provided: previous previous paper process | previous previous
paper charting | paper process | but no better | paper paper
process process process
O unstructured | Yes
O structured/
Text Template [ Yes
O Structured w/ O ves
categories
O Typed [ Yes
[ Dictation O ves
Data O Voice
Entry recognition L ves
00 Handwriting O ves
recognition
[ None O ves
O Basic (e.g.
preventive
Alerts service [ Yes
reminders)
O Advanced
(e.g. clinical O ves
guidelines)
Reports | Specify O ves
EMR Function — RESULTS VIEWING
Rank Ease of Use Based on Scale of 1-5
Question: 1. Very Poor |2.Poor —This |3. Adequate — |4. Good — |5. Very Not
Choose the — This EMR EMR function | This EMR This EMR | Good — Applicable
ease of use for | Was this a | function is is somewhat function is function is | This EMR
Eunction | each function desired much less less efficient to | comparable to | more effi- | function is
based on the function? | efficientthan |use than the previous cient than | much more
scale provided? previous previous paper | paper process | previous efficient than
paper process but no better | paper previous
charting process paper
process process
O Lab Results | Yes
O X-ray
Type Results L ves
O Image
viewing [ yes
[ None O ves
O Basic (e.g.
Alerts reminders with | Yes
critical values)
O Advanced | Yes
Commun- | [ Fax only O ves
e O Email & Fax | Yes
O Intra-system | Yes
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EMR Function — RESULTS VIEWING

[ External to
lab
How many L1 Yes
labs?
Reports | Specify [ Yes
EMR Function — MEDICATION ORDERING
Rank Ease of Use Based on Scale of 1-5
Question: 1. Very Poor |2. Poor — 3. Adequate — |4.Good — |5. Very Not
Choose the ease — This EMR This EMR This EMR This EMR Good — This | Applicable
of use for each | Was this | function is function is function is functionis | EMR function
Function | function based adesired | much less somewhat comparable to | more effi- is much more
on the scale function? | efficient than | less efficient | the previous cient than efficient than
provided? previous to use than paper process | previous previous
paper previous but no better paper paper
charting paper process process
process process
O unstructured | Yes
O structured/
Text Template L ves
0O structured w/ O ves
categories
O Typed O Yes
[ Dictation O ves
Data O Voice
Entry recognition [ yes
00 Handwriting O ves
recognition
[ None O ves
Alerts [ Basic with
reminders L ves
O Advanced O ves
[ None O ves
O Allergy &
interaction [ Yes
O Allergy,
Checks interaction, & O ves
alternative drug
suggestions
1 Available
formulary [ yes
O Print for
patient [ yes
O Print & fax O ves
O Pharmacy
connection —one | [] Yes
Communi | way
cation O Pharmacy
connection —two | [] Yes
way
O Multtiple
pharmacy O ves
connections
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EMR Function — TEST ORDERING
Rank Ease of Use Based on Scale of 1-5
Question: 1. Very Poor |2.Poor —This | 3. Adequate — |4. Good — |5. Very Not
Choose the ease —This EMR | EMR function | This EMR This EMR Good — This | Applicable
of use for each Was this | function is is somewhat | function is function is EMR function
Function | function based a desired | much less less efficient comparable to | more is much more
on the scale function? | efficient than |to use than the previous efficient efficient than
provided? previous previous paper process |than previous
paper paper process | but no better | previous paper
charting paper process
process process
O unstructured | Yes
O structured/
Text Template [ Yes
O Structured w/ O ves
categories
O None O Yes
[ Basic (e.g.
Alerts reminders with | Yes
critical values)
O Advanced O Yes
O Fax only O ves
O Email & Fax | Yes
Commu- | Intra-system | Yes
nication | [] External to
lab
How many L ves
labs?

A. EMR System Characteristics (contd).

5. What functionalities were bundled together and s

old to you as a unit?

6. Was the product that you purchased interoperable
[K-1]

with your existing software or systems?

7. Was the product that you purchased interoperable
pharmacies or peer practices use (practices that yo

with existing systems that your local labs,
u share patients with)? [K-1]

8. Did you purchase a practice management software

in conjunction with your EMR?

9. Isyour EMR integrated with your practice manage

ment software?

10. What functionalities does your practice managem

ent system have? (If not already addressed)

11. Has the system you purchased required significa

nt customization? If so, in what way?
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COST IMPACTS ASSOCIATED WITH EMR ADOPTION

A. Costs Related to Acquisition

i. [Interviewer, document who you are interviewing for this section, and his/her role in this

practice]

1. Inimplementing your system, what costs related to the purchase or configuration of the EMR

did you experience?

la. Please specify costs with respect to the follow  ing categories of acquisition costs:

. Hardware

. Software

. Software training & installation

. Workflow redesign, training, & paper-electronic ¢ hart conversion
. Productivity loss during implementation

. Other implementation costs

. Technical/network system support

2. Were implementation costs higher or lower thane  xpected? By what percentage?

B. Annual Costs of EMR Adoption

1. In implementing your system, what recurring and annual costs have you experienced?

la. Please specify costs with respect to the follow  ing categories of annual costs:

» Software maintenance & support

» Hardware replacement

* Internal IS/external IS contractors

» Other ongoing costs

D. Impact of EMR on Operating and Administrative Co  sts

1. Has your practice experienced a reduction in adm inistrative and other operating costs due to

adoption:
. Malpractice insurance rates:

a
b. Non-physician labor costs — Describe by type of labor ( LPN, Office manager etc.) and how

much.
c. Paper Storage costs
d. Paper supply savings
e. Transcription savings ( if FTE use for transcrip  tion has reduced):
e. Personnel savings (excl. transcription savings, if there is a reduction in FTES):
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ASSOCIATED BENEFITS

A. Benefits Impacting Workflow Efficiency

i. [Interviewer will pose questions related to work flow efficiency if there was a change in time to

perform various tasks in addition to or in place of
document who you are interviewing for this section,

actual reduction in costs.
and his/her role in this practice]

Interviewer,

1. Has the implementation of the EMR significantly
and the time to complete various tasks in your offi
implementation has affected the following workflow

affected the workflow processes of the staff
ce? Please respond to how the

Chart pulls:

Transcription:

Clinical Documentation:

Reporting processes for drug refill and lab result

Others:

B. Benefits Impacting Revenue Cycle

1. Do you think that the use of the EMR has enhance
[Interviewer: ask participant if they have enhanced

d your practice’s ability to collect revenue?
their revenue due to the following reasons]

Reduction in billing errors:

Improved charge capture:

Increased revenue from increased patient or visit

Increased coding levels:

Reduced days in receivables:

Regained lost charges:

Others — Specify:

C. Clinical and Safety Benefits

1. Has the use of the EMR affected clinical utilizat  ion in the following areas? [Interviewer: ask

participant if they have experienced utilization in

the categories below:]

Drug savings (including use of generics):

Reduced radiology use:

Reduced laboratory use:

Drug Utilization:

Others — Specify:

2. Has the use of the EMR improved patient safety i
reduction in adverse drug events (ADES)?

n the practice, specifically with respect to a
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3. Has the adoption of EMR improved your ability to
through the following:

3a. Adherence with evidence-based guidelines:

3b. Improved access to patient information :

provide effective care to your patients

4. Have any of these benefits accrued directlytoy  ou? If yes, can you specify the type and

magnitude of these benefits.

D. Benefits Impacting Quality of Life for Practice

1. Have physicians found they have more leisure tim
and by how much?

e since implementing the EMR? If yes, how

2. Has the EMR improved leisure time for your staff

?

3. Do you think that EMR has impacted employee sati

sfaction or retention? How so? [H]

E. Benefits Impacting Patient Service

1. Do you think that the use of the EMR has impacte
[Interviewer will pose the following questions if a

d patient experience in your practice?

nswer is in the affirmative.]

2. Do you think that the EMR has enabled you to pro
medical information? If yes, describe.

vide patients with improved access to their

Do you think that the use of the EMR has improve

d patient satisfaction? [H]

Have wait times for patients waiting to be seen decreased? By what estimated amount? [H-3]

Did the time you spend communicating with patien
[H-4]

ts change? By what estimated amount?

o

. Have you added web tools for patients perhaps on

scheduling, email, etc?

~

. Others — Specify.

OTHER POST-IMPLEMENTATION OBSERVATIONS

A. Other Observations

1. Are you satisfied with the EMR product that you
Short of your expectations?

have purchased? Did it Exceed, Meet, or Fall

la. Please explain.

2. What are key lessons learned related to EMR adop
practices?

tion and use that would be useful to other

3. What do you think needs to be done and by whom t

practice settings?

0 accelerate adoption of EMRs in small
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