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Summary
With the adoption of Computerized Patient Order Entry (CPOE), many physicians – particularly con-
sultants and those who are affiliated with multiple hospital systems – are faced with the challenge 
of learning to navigate and commit to memory the details of multiple EHRs and CPOE software 
modules. These physicians may resist CPOE adoption, and their refusal to use CPOE presents a risk 
to patient safety when paper and electronic orders co-exist, as paper orders generated in an elec-
tronic ordering environment can be missed or acted upon after delay, are frequently illegible, and 
bypass the Clinical Decision Support (CDS) that is part of the evidence-based value of CPOE.
We defined a category of CPOE Low Frequency Users (LFUs) – physicians issuing a total of less than 
10 orders per month – and found that 50.4% of all physicians issuing orders in 3 urban/suburban 
hospitals were LFUs and actively issuing orders across all shifts and days of the week. Data are 
presented for 2013 on the number of LFUs by month, day of week, shift and facility, over 2.3 mil-
lion orders issued.
A menu of 6 options to assist LFUs in the use of CPOE, from which hospital leaders could select, 
was instituted so that paper orders could be increasingly eliminated. The options, along with their 
cost implications, are described, as is the initial option selected by hospital leaders. In practice, 
however, a mixed pattern involving several LFU support options emerged. We review data on how 
the option mix selected may have impacted CPOE adoption and physician use rates at the facilities. 
The challenge of engaging LFU physicians in CPOE adoption may be common in moderately sized 
hospitals, and these options can be deployed by other systems in advancing CPOE pervasiveness of 
use and the eventual elimination of paper orders.
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1. Background and Setting
The beneficial impact of computerized patient order entry (CPOE) is well defined in the literature 
[1–9]. The U.S. federal government has as a result created financial incentives and disincentives to 
drive CPOE adoption through the Health Information Technology for Economic and Clinical 
Health (HITECH) Act and the American Recovery and Reinvestment Act [10]. Meaningful use 
requirements for CPOE have and will presumably continue to increase minimum facility use rates in 
the future. In addition, other healthcare leadership organizations, such as the IOM, JCAHO and The 
Leapfrog Group have endorsed and recommended CPOE as a tool to prevent healthcare related er-
rors and to improve the quality of care [11–14].

CHRISTUS Health is a non-profit multi-state system of more than 350 services and 60 hospitals 
with over 9000 physicians. CPOE was first implemented in 2012 within a complex market environ-
ment where competitor hospitals had not yet implemented, creating a safe harbor for physicians 
seeking to avoid CPOE adoption. The Santa Rosa region of CHRISTUS Health, located in greater 
San Antonio, Texas is comprised of 3 adult general hospital facilities and 1 Children’s hospital. 
CHRISTUS Santa Rosa-New Braunfels is licensed for 142 beds and usually operates with 100 occu-
pied beds. CHRISTUS Santa Rosa-Westover Hills has a bed capacity of 150 beds which is typically 
exceeded. CHRISTUS Santa Rosa-Medical Center is licensed for 178 beds and has an average daily 
census of 74 (increasing to 110 during winter months). CHRISTUS Santa Rosa-Children’s Hospital 
of San Antonio has 180 beds with an average daily census of 100 occupied beds.

The Santa Rosa region has 2417 credentialed physicians and 263 mid-level allied health profes-
sionals. The 3 adult facilities are community hospitals, and while not academic medical centers, have 
residency affiliations and 260 residents who train and rotate through the facilities annually across a 
number of specialties (about 50 residents are present in the region at any one time).

All physicians and nurses were trained before the CPOE go-live in their facility, using either small 
group in-person classes or individual, on demand web-based training. After go-live, mandatory 
training was instituted for all new hire nurses and newly affiliated physicians as part of their orien-
tation process, and was largely self-completed online. Pre-go-live training classes required 1–2 hours 
for completion, depending on class size, which was limited to no greater than 10 individuals. The 
online training was internally formulated with end user input and review, and allowed individuals to 
stop and resume training where they left off over multiple sessions. Clinicians were not allowed by 
policy to engage CPOE without completing advance training. In subsequent years, high volume 
physicians were provided 1–1 training by their facility CI upon request, as available.

At CHRISTUS Health, our physicians achieved 70-75%+ CPOE use rates at most facilities within 
12 months of CPOE launch. The 3 adult hospitals in this report achieved 80% facility wide CPOE 
use rates at 11, 18 and 24 months after launch, respectively. Go-live involved intensive at the elbow 
support to clinical end users for the first 4–6 weeks, when much of the regional Health Informatics 
(HI) team provided support to the clinical service line and facility then phasing in. Subsequently, 
growth in CPOE adoption was accomplished using a single dedicated clinical informaticist in each 
facility, fully integrated into hospital operations at all levels, lending support to physicians entering 
orders during weekday day shifts only. 

The CIs were directed to focus largely on high volume physicians initially, and to manage their fi-
nite time by lending support to yield the greatest overall clinical impact in this manner. Prior to go-
live, a stratification analysis was completed to identify physicians in the region who had the highest 
volume of patients and orders. A colored coded list of stratified physicians was developed with phys-
icians falling into 1 of 3 strata or levels (high, moderate and low order volume). Having the phys-
icians’ rank assisted our CPOE support personnel to prioritize the assistance of and customer service 
to the highest volume physicians. This enabled the facilities to achieve facility wide CPOE use rates 
in the high 60s and mid-70s in terms of percentage of total orders issued. 

As hospitals move toward the elimination of paper orders (90+% CPOE use rates), driving CPOE 
adoption among physicians who infrequently issue patient orders, and/or who do so at multiple dif-
ferent health systems, is a major challenge. Consultant and other physicians affiliated with multiple 
hospital systems infrequently generate patient orders at any single facility and are Low Frequency 
Users (LFUs) of CPOE. With the advent of CPOE, these physicians are required to memorize the 
navigation of multiple CPOE software modules from different EHR vendors existing at different 
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hospitals and systems where they may practice. This can be time consuming and onerous, and may 
cause such physicians to resist CPOE adoption. 

In addition, we have observed that the continued use of paper orders in an electronic order en-
vironment presents a serious potential risk to patient safety, as these residual paper orders may be 
missed or delayed as physicians, nurses and others on the multidisciplinary care team focus on 
CPOE as the primary source of orders. Missed or delayed paper orders during CPOE adoption may 
cause, or may contribute to the causation of patient safety near misses where a patient could be in-
jured. Many hospitals recognize this heightened risk during the period of transition from paper to 
electronic orders, and the particular dangers of maintaining an environment where substantial 
paper and electronic orders co-exist.

CHRISTUS Health did not institute mandatory CPOE use but CPOE is the expected standard of 
care and best practice within our organizational and provider cultures. While physicians were not 
paid for CPOE use per se across the entire physician community, several high patient and order vol-
ume specialties, such as hospitalists, ED physicians and surgeons, had payment incentives for high 
CPOE use included in group and shared risk contracts. 

Verbal and telephone orders by policy are permitted only when the physician is unable to access 
an internet enabled computer or mobile device (for example while driving), or when the physician is 
delivering critical or emergent care of high acuity and is physically unable to enter orders electroni-
cally. In addition, shortly after go-live physicians began articulating concerns about electronic order 
entry required when on call, during periods when they may be trying to sleep. On call physicians 
stated that working on the brightly lit screen of a computer or tablet alters circadian rhythms, pre-
venting them from getting any sleep, and as such their cumulative fatigue the next day could pose a 
discrete safety risk to patients. As a result, the Santa Rosa region allowed nurses and mid-levels to 
enter occasional, incidental orders communicated telephonically by physicians between 11:00 p.m. 
and 6 a.m. during night call. All admission orders must, however, be entered into CPOE by the phys-
ician. 

Early in CPOE implementation Health Informatics established recurrent, dedicated informatics 
meetings at each facility with clinical end users and facility clinical and administrative leaders. In the 
early CPOE go-live period these meetings were weekly, then as adoption improved became biweekly 
or monthly (at 2 facilities are now bimonthly). The meetings became an exchange of concerns, issues 
and ideas on how to improve usability and facilitate physician CPOE adoption, and served as a 
reporting vehicle to identify and troubleshoot specific individual or specialty CPOE navigational is-
sues and compliance challenges. 

Discussions at physician end user meetings focus on a mix of CPOE clinical content (order sets), 
navigation, and service support (plus end user “tips” to accelerate physician workflow in CPOE). 
Scheduled at a time when physicians can attend, with a meal provided, significant numbers of high 
and moderately high CPOE using physicians typically participate (usually 8–18+ at each facility). In 
addition nurses, pharmacists and other caregivers attend regularly. These “Physicians Clinical Infor-
mation Technology/CPOE Meetings” are hosted by HI leaders and consistently attended by facility 
administrative and clinical leaders and members of the regional Information Management team.

A line listing or dashboard of clinical end user reported issues, requests and problems to resolve 
was generated at the initial and at each subsequent meeting. A CPOE problem list or dashboard was 
maintained and continually updated. The CPOE Issues Dashboard was distributed at each clinical 
end user-HI team meeting, and posted online on our HI intranet so that physicians and other clini-
cal end users could monitor issue resolution. This also ensured HI accountability in responding to 
concerns articulated by clinical end users. These dedicated CPOE meetings help HI identify and 
drive improvements that we can execute ourselves and, as necessary, forward to our EHR manufac-
turer for resolution (or for incorporation into a subsequent generation product).

2. Methods
We defined LFUs as physicians issuing a total of less than 10 paper and electronic care orders per 
month, and analyzed when LFU physicians are issuing orders by day of week, by shift and by facility 
over a year. Our analysis includes all orders issued over calendar 2013 and is stratified by day of 
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week, by shift and by facility. The hospitals are all general, multidisciplinary centers providing care 
across most major clinical service lines. These data were extracted from our electronic medical rec-
ord, MEDITECH Client Server Version 5.66. 

We then outline the strategic and operational considerations that were developed for supporting 
LFU physicians based on the data presented. Six operational options to support LFU physicians in 
adopting CPOE were identified, presented to facility leaders for consideration, and approved by 
them and regional clinical leadership for implementation. These options are reviewed from a cost 
perspective. 

The options selected by facility leaders are reviewed along with a rationale for the particular se-
lection or selections. We report on the execution of these options, and how the selection evolved into 
a mixed strategy across our region and within facilities. Finally, we discuss the impact of our efforts 
to lend LFUs dedicated CPOE support on CPOE adoption and use rates.

2.1 Methods: Options Developed to Support CPOE Adoption among LFU 
Physicians 

Some studies suggest that the current state of EHR technology has heightened overall physician dis-
satisfaction [15]. Physicians state that patient throughput is declining due to poor EHR usability, 
time-consuming data entry and, because physicians see fewer patients per day, physician income 
may decline [15, 16]. According to many physician end users, EHRs are adversely affecting the 
quality of care because they also interfere with clinical thinking, reduce patient care time, and com-
pete with face-to-face patient interaction [15, 16]. There is need for continued process redesign for 
existing CPOE systems to reduce unnecessary alerts that may contribute to alert fatigue, and to im-
prove the integration of CPOE systems into physician workflows [17].

As a result, physicians stress that EHR technology – especially user interfaces – must improve 
across all EHR vendors [15]. Indeed, the American Medical Association recently issued a report de-
tailing priorities for EHR vendors to improve EHR usability [17]. It is important to note as well re-
ports in the literature which demonstrate that negative pre-launch and early perceptions of and atti-
tudes toward CPOE decline after a year of implementation, and further, that as time goes on low 
percentages of providers wish to revert to paper orders [18]. This appears to align generationally 
with younger providers more accepting of CPOE [18].

It may be some years before the EHR industry evolves its products to a performance level where 
they no longer represent significant physician dissatisfiers. Many hospitals (including ours) are 
working with EHR vendors to improve specific aspects of CPOE usability and navigational ease. 
Many of these improvements have been modest and incremental, and during the interim period 
until EHRs better meet physicians’ functional needs, a nationwide medical scribe industry has 
emerged to provide relief to physicians. The rise of this industry – and the deployment of scribes 
who are non-clinicians (often college students) by physicians preferring not to utilize current EHR 
products – has generated concerns and new challenges [19].

At CHRISTUS Health the physician must always be present for CPOE assistance with navigation 
and order completion in order to interpret and respond to all decision support alerts within our 
MEDITECH CPOE software. Our deployment of CPOE support staff is intended to assist phys-
icians in completing order entry themselves, never to substitute for the physician entering with any 
individual without formal clinical training. Exceptions to this policy are not permitted. 

We recognized that a single or monolithic approach to supporting LFU physicians would not be 
effective given the variation in clinical workflow and CPOE support demand across our facilities, 
and perhaps even within a single facility across service lines. As a result, we developed a menu of 
LFU CPOE support options for the administrative and clinical leadership of the facility to select 
from according to the often unique characteristics of their facility and the service lines within it. The 
LFU support options are presented in ▶ Table 1.

Each facility leadership team can select the LFU support option best suited for their facility (or 
service lines) according to available resources, demand and workflow. LFU physicians can proac-
tively make appointments in advance with the facility clinical informaticist for assistance, otherwise 
availability of support is on a first come, first serve basis. The Health Informatics associate offers to 
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set up favorite order sets and orders for providers, and shows how to set up their own favorites in the 
future as suited to their workflow (in order to reduce time navigating in search of specific clinical ac-
tions). These support options are not regarded as permanent investments by our facilities, because 
as the ease of CPOE use increases over time with EHR evolution, and as LFU physicians observe 
CPOE navigation repeatedly, a significant percentage may become independent users. 

3. Results

3.1 Large Presence of Low Frequency Physician Users
In order for facility leaders to make informed decisions regarding which LFU support option to en-
gage, and to rationalize investment in a particular option or set of options, we needed to gather and 
analyze data on how many LFUs were among our physician CPOE end users. In addition, facility 
leaders suspected that there would be considerable variation in when LFU physicians were in the 
hospital and active in order entry by shift, so we stratified our overall facility analysis by shift and 
day of week.
▶ Table 2 shows the presence of LFU physicians across the region by facility and shift for calendar

year 2013. The numbers in each cell within parentheses represent the number of LFU physicians by 
shift (in the numerator) out of the total number of providers generating orders during that particu-
lar shift (in the denominator). We calculated the percentage of physicians who were LFUs out of all 
physicians issuing orders over the 2013 calendar year. Over 2.3 million total orders were generated 
by all physicians in the subset of pharmacy, laboratory and radiology orders analyzed. Just over half 
of all physicians issuing orders over 2013 in these 3 hospitals were LFUs and the other half were 
moderate to high frequency CPOE users.

There was no operational or meaningful variation by month, day of the week (including week-
ends) or shift. LFUs were active 24/7. For the full year, the percent of LFUs generating orders for 
Westover Hills Hospital was 48.6%, for Medical Center was 51.2%, and for New Braunfels Hospital 
was 51.7%. Across all three facilities for the year, 50.4% of all physicians issuing orders, a slight ma-
jority, were low frequency users issuing less than 10 orders per month. 

These findings exceeded our expectations for the presence of LFUs in our hospitals, and while 
their total volume of orders issued is not large, their percentage representation within our overall 
total physician community is substantial. These physicians may be consultants, proceduralists, sub-
specialists, and physicians providing call coverage within a physician group practice where some 
members are high/medium frequency CPOE users in our regional system but the on call physician 
is not. These physicians as a group are critical members of our care delivery team, and integral to our 
ability to offer the breadth and depth of clinical services needed to best serve our patient population. 

3.2 LFU Support in Practice – A Mixed Approach
When the facility leadership teams at these three hospitals were polled for their choice of an LFU 
CPOE support option, there was surprising unanimity in their selection of the fifth option above, 
use of dedicated CPOE support staff across service lines to assist LFU physicians with order entry 
(with physicians interpreting all decision support). While the lower cost of a rotating cadre of college 
students was appealing, it was recognized that having consistency in the specific team of individuals 
supporting physicians had value because LFU physicians would be more comfortable utilizing a 
small group of support staff who were consistently present, rather than engage a larger, high turn-
over group that using college students would likely entail. In order to observe for an impact and to 
moderate and then titrate up the investment in dedicated LFU CPOE support staff, it was decided to 
focus the additional support initially on evening shifts. The evening shift was first selected because 
during this shift the facility Clinical Informaticist, who works the day shift, is not present at the facil-
ity to lend LFU physicians support as needed (when not otherwise occupied), and we believed the 
evening shift had more physician order activity than the night shift. Our objective was to ensure 
more continuous in-person LFU support availability, and so resources were added to a shift where 
only super users or a live support telephone call line were available.
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However, what followed in practice ended up being a mixed option implementation in each hos-
pital, rather than a single option. Part of this was due to other elements introduced to the facilities 
over time, such as clinical staffing changes. For example during the same period, as more dedicated 
CPOE support was provided to LFUs during evening shifts across all three facilities, two of the three 
facilities recruited a new hospitalist group to provide 85%+ of all hospitalist services. These hospital-
ists determined that they would deploy a nocturnist in each hospital. The nocturnists in turn com-
pleted the order entry requirements for many on call and consultant physicians who are LFUs. 

During the early CPOE implementation period in each hospital, we trained and leveraged super 
users – typically nurses and unit clerks working on a particular service line – to assist physician end 
users with order entry. Initially the super users targeted, much as the Health Informatics team did, 
physicians with the highest total order volume and frequency. However, as CPOE adoption prog-
ressed among the high and moderate order frequency physicians, and as facility CPOE use rates ex-
ceeded the 75%+ level, these super users re-focused their support efforts on LFU physicians. Super 
users became key support resources for LFUs in an emerging mixed pattern of support that also in-
cluded nocturnists and dedicated CPOE support staff as described above.

3.3 Impact of LFU Support on CPOE Use Rates
The impact of this added LFU support on facility level CPOE use rates, and on the region as a whole, 
may have been substantial. During this period the 3-hospital Santa Rosa total regional CPOE use 
rate rose from 74–82% to 80-86% month over month, with a regional average of 84.3% for the first 
half of fiscal 2015. During the second half of fiscal 2015, facility use rates have ranged from 84% to 
90%. Each individual hospital experienced a 4–7% net increase in month over month total CPOE 
use rates. However, we are unable to attribute this increase in regional and facility CPOE use rates 
unequivocally or solely to the new LFU support tactics deployed, as other factors independent of 
LFU adoption as described above may have been at play. However, the concurrence is compelling 
and we have seen CPOE use rates of individual LFU physicians rise as well.

4. Discussion
The objective of CPOE implementation on a national (and individual hospital) basis has been to 
drive the scientific evidence base into clinical care delivery, and to reduce variation in clinical prac-
tice not supported by evidence through electronic order entry and the clinical decision support en-
abled within CPOE. Thus it is envisioned that one day, hospitals will operate as almost entirely paper 
free environments. 

In the interim the co-existence of paper orders with electronic order entry through CPOE pres-
ents a significant safety risk to patients, where paper orders used in an otherwise largely electronic 
environment may be missed or delayed in execution, are frequently illegible, and bypass the decision 
support that is part of the evidence-based value of CPOE. Indeed, our experience during the transi-
tion from paper to electronic order entry validates this: in two patient safety near misses since CPOE 
went live in our region, the use of paper orders was identified as a secondary (but not primary) con-
tributing factor in subsequent investigational root cause analyses. 

In many facilities, including ours, it is extremely difficult to monitor whether paper orders and 
order sets utilized by individual physicians are the ones that have been through our intensive evi-
dence-based multidisciplinary peer review and approval process. While it may be possible to ident-
ify or designate approved, evidence-based paper orders with a brand or other mark, this would 
require nurses to monitor and effectively police the use of appropriate paper orders, clearly a poor 
use of nursing skills and resource, if it were even possible. 

Thus use of paper orders not only eliminates the decision support and safety measures built into 
CPOE software, but introduces risk that the paper orders being utilized are other than those ap-
proved through rigorous application of the evidence base. During EHR or CPOE downtimes, for 
example, the paper orders used in our system are identical to those that live within CPOE electroni-
cally, and are made available on each unit and service line until the computer based system or down-
time solution is back up. 
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Our initial expectation going in to this effort was that our facility leaders would select a single op-
tion from the menu of options developed. During our planning meetings, we sought to ascertain a 
single selection from the menu, in order to limit resource expenditure but also because it was 
thought from our prior CPOE customer service experience that our physicians would prefer a single 
support method and a few CPOE support personnel in their facility with whom they could establish 
an ongoing relationship.

Yet, as noted, we ended up with a combined or mixed set of strategies or options from the LFU 
support menu developed. This was not intentional per se – while we welcomed new resources to 
support LFU physicians, there was no specific effort to engineer multiple LFU support options in 
any particular facility or the region as a whole. For other facilities seeking to engage LFUs, we rec-
ommend that local facility physician culture, and facility leadership preference be considered in de-
termining which LFU support option – or options – should be employed. 

These variables may vary considerably from facility to facility, with significant differentiation in 
operational factors, varying practice patterns and support resource availability shaping a specific fa-
cility’s strategy. Clearly, hospitals which employ their physicians can dictate that they use CPOE for 
all orders or be at risk for their jobs. However, we suspect that hospitals and systems such as ours, 
which employ few physicians, may also have high presence of LFUs. Further, we do not have reason 
to suspect that our physicians’ CPOE adoption pattern, physician CPOE resistance and compliance, 
or our CPOE interface and architecture vary so greatly from other facilities as to produce an en-
demic and unique presence of LFUs only in our facilities.

For our three community hospitals, the key contributors to LFU engagement and CPOE use rate 
improvement were the availability of a nocturnist to provide night coverage for a substantial portion 
of LFU order entry, the deployment of additional dedicated CPOE support personnel to assist LFUs, 
and the evolving shift of super user focus from high and moderate frequency users to LFUs over 
time as the former needed less support after the first year of implementation. Other facilities may 
wish to consider one or more of these as strategies in their own context to engage or increase LFU 
physician CPOE use.

5. Conclusions: Toward the Near Complete Elimination of
Paper Orders

From our data, it appears likely that CPOE adoption rates – and the challenges of adoption – may be 
at least partially driven by the large presence of LFU physicians at many facilities. We suspect that 
this is the case at many hospitals across the nation. Other hospitals may have a similar experience 
with CPOE adoption as CHRISTUS: achieving 70–80% facility use rates by focusing during the first 
1–2 years on physicians who issue orders with high/moderate frequency and volume, on specialties 
who generate the large majority of orders (for example hospitalists and emergency department 
physicians). However, driving facility total use rates higher to the 90–95%+ level – where they will 
best enhance patient safety and improve clinical outcomes – remains a major challenge in the 
national adoption of CPOE. We are unable to attribute our observed increase in regional and facility 
CPOE use rates to LFU support due to the presence of other potential confounders that may have 
acted independently to increase CPOE adoption during the year evaluated. Perhaps future studies of 
LFU physicians can exert greater control and enable attribution to CPOE support interventions en-
gaged. 

Given the substantial presence of LFU physicians likely at many hospitals adopting CPOE across 
the nation, consideration should be given to lending these physicians transient focused and dedi-
cated support with order entry to accelerate the elimination of paper orders (and associated risks to 
patient safety). Whether or not our facility rates were actually increased by supporting LFUs is ulti-
mately secondary, in our view, to recognizing the magnitude of the LFU physician workforce in our 
facilities, and the imperative to ensure that they are using CPOE and using it correctly in the interest 
of our patients. Just one missed, delayed or illegible paper order can harm a patient. It seems un-
likely that the use of paper orders can be effectively eliminated from hospitals if LFU physician end 
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users are as prevalent elsewhere as in our setting, and if they are not engaged rigorously to use 
CPOE. 

At CHRISTUS Health, an effort was made to avoid a single, monolithic approach to supporting 
LFUs, and appears thus far to have contributed to improved facility, regional and individual CPOE 
use rates. These facilities pursued a mix of strategies, drawing upon more than one option to support 
LFU physicians in each facility (and sometimes within a service line or unit). 

Ultimately, such LFU support efforts need to be obviated by greatly increased EHR and CPOE us-
ability. While deploying dedicated support for LFU physicians may be of value in CPOE adoption, it 
remains nonetheless imperative for EHR vendors to improve CPOE user interfaces, ease and speed 
of navigation, and to render CPOE use so intuitive and efficient that any physician – even LFUs – 
can learn and commit to memory any particular (or multiple) EHR CPOE modules. 
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LFU Physician Support Option

Identified hospitalists or other physicians in the facility enter 
orders on behalf of LFU physicians, interpreting all clinical 
decision support and conferring with the latter. 

Mid-level practitioner enters orders on behalf of LFU phys-
icians, with the latter interpreting appropriate clinical deci-
sion support alerts. 

Trained nurse super user enters orders at the elbow of the 
LFU physician, with physicians interpreting all clinical deci-
sion support alerts. 

Unit clerk trained as a super user assists LFU physicians on 
that service, with physicians interpreting all decision support 
alerts.

Dedicated facility based CPOE support staff assists LFU phys-
icians (and only LFUs) across service lines, with physicians in-
terpreting all clinical decision alerts. 

Rotating cadre of college students trained as CPOE super 
users assist LFU physicians, with physician interpreting all 
clinical decision support. 

Option Resource Cost

High

Moderate

Moderate if staff is hired for additional shift work 
beyond their regular clinical shifts; low if super 
user support is integrated with existing nurse or 
unit clerk shift work.

Low; but not all service lines maintain unit clerks 
24/7.

Low

Low; but administrative effort to maintain and 
schedule students may be substantial.

Table 1 Facility Options to Support Low Frequency User (LFU) Physicians

Table 2 LFU Physician Presence in CHRISTUS Hospitals, Santa Rosa Region, 2013

% (Number)* of LFU Physicians

Facility

CHRISTUS
Westover Hills

CHRISTUS
Medical Center

CHRISTUS
New Braunfels

Santa Rosa
Region
(Average)

*Number of LFU physicians over all physicians issuing orders during that shift.

Day Shift
(7am–3pm)

54.7%
(1137/2080)

53.6%
(1086/2025)

57.9%
(1014/1750)

55.3%
(3237/5855)

Evening Shift
(3pm–11pm)

45.8%
(749/1637)

48.7%
(855/1757)

49.4%
(586/1187)

47.8%
(2190/4581)

Night Shift
(11pm–7am)

40.0%
(378/945)

50.9%
(525/1032)

35.4%
(179/506)

43.6%
(1082/2483)

2013 Total Orders 
Issued

Total

48.6%
(2264/4662)

51.2%
(2466/4814)

51.7%
(1779/3443)

50.4%
(6509/12919)

2,317,433

State of the Art / Best Practice Paper

George A. Gellert et a.: Elimination of Paper Orders Managing Physician Users of CPOE

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



42

© Schattauer 2016

References
1. Swanson, KA, Diana, ML. Hospital computerized provider order entry adoption and quality: An examin-

ation of the United States. Health Care Manage Rev 2011; 36(1): 86–94.
2. Georgiou A, Prgomet M, Markewycz A, Adams E, Westbrook JI. The impact of computerized provider

order entry systems on medical-imaging services: a systematic review. J Am Med Inform Assoc 2011;
18(3): 335-340.

3. McCullough JS, Casey M, Moscovice I, Prasad S. The effect of health information technology on quality in
U.S. hospitals. Health Affairs 2010; 29(4), 647–647–54.

4. Devine EB, Hansen RN, Wilson-Norton JL, Lawless NM, Fisk AW, Blough DK, Martin DP, Sullivan SD.
The impact of computerized provider order entry on medication errors in a multispecialty group practice.
J Am Med Inform Assoc 2010; 17(1): 78–84.

5. Callen J, Paoloni R, Georgiou A, Prgomet M, Westbrook J. The rate of missed test results in an emergency
department: an evaluation using an electronic test order and results viewing system. Methods Inf Med
2010; 49(1): 37–43.

6. Reckmann MH, Westbrook JI, Koh Y, Lo C, Day RO. Does computerized provider order entry reduce pre-
scribing errors for hospital inpatients? A systematic review. J Am Med Inform Assoc 2009; 16(5): 613-623.

7. Chaudhry B, Wang J, Wu S, Maglione M, Mojica W, Roth E, Morton SC, Shekelle PG. Systematic review:
impact of health information technology on quality, efficiency, and costs of medical care. Ann Intern Med
2006; 144(10): 742–752.

8. Shriner AR, Webber EC. Attitudes and perceptions of pediatric residents on transitioning to CPOE. Appl
Clin Inform 2014; 5(3): 721-730. doi: 10.4338/ACI-2014–04-RA-0045. eCollection 2014. PubMed PMID:
25298812; PubMed Central PMCID: PMC4187089.

9. Kirkendall ES, Kouril M, Minich T, Spooner SA. Analysis of electronic medication orders with large over-
doses: opportunities for mitigating dosing errors. Appl Clin Inform 2014; 5(1): 25–45. doi:
10.4338/ACI-2013–08-RA-0057. eCollection 2014. PubMed PMID: 24734122; PubMed Central
PMCID:PMC3974246.

10.American Recovery and Reinvestment Act: HR1; 2009. http://frwebgate.access.gpo.gov/cgi-bin/get-
doc.cgi?dbname=111_cong_bills&docid=f:h1enr.pdf. Accessed July 28, 2015.

11.Institute of Medicine. In: Kohn LT, Corrigan JM, Donaldson MS, (eds). To Err Is Human: Building a Safer
Health System. Washington, DC: National Academy Press, 1999.

12.Institute of Medicine. Committee on Quality of Health Care in America. Crossing the Quality Chasm: A
New Health System for the 21st Century. Washington, DC: National Academy Press 2001.

13.McGreevey M. Joint Commission Resources, Inc. Using Technology to Improve Medication Safety. 2005.
14.http://www.leapfroggroup.org/media/file/FactSheet_CPOE2.pdf. Assessed October 13, 2015.
15.Friedberg MF, Chen PG, Van Busum KR, et al., Factors affecting physician professional satisfaction and

their implications for patient care, health systems, and health policy. Rand Corporation, 2013.
16.Verdon DR, Physician outcry on EHR functionality, cost will shake the health information technology sec-

tor. Medical Economics, Feb 10, 2014.
17.American Medical Association, Improving Care: Priorities to Improve Electronic Health Record Usability.

2014: Chicago, IL.
18.Shriner AR, Webber EC. Attitudes and perceptions of pediatric residents on transitioning to CPOE. Appl

Clin Inform 2014 Aug; 5(3): 721-730. doi: 10.4338/ACI-2014–04-RA-0045. eCollection 2014. PubMed
PMID: 25298812; PubMed Central PMCID: PMC4187089.

19.Gellert GA, Ramirez R and Webster SL, The Rise of the Medical Scribes Industry: Implications for Elec-
tronic Health Record Improvement. JAMA 2015; 313: 1315–1316.

State of the Art / Best Practice Paper

George A. Gellert et a.: Elimination of Paper Orders Managing Physician Users of CPOE

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


