1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duasnue Joyiny vd-HIN

"% NIH Public Access

O
H%

Author Manuscript

Published in final edited form as:
Int J Med Inform. 2005 August ; 74(7-8): 623—-628.

Adding insight: A qualitative cross-site study of physician order
entry

Joan S. Ashav*, Dean F. Sittigb, Veena Seshadri&, Richard H. Dykstrab, James D.
Carpenter®, and P. Zoe Stavri@

aOregon Health and Science University, School of Medicine, BICC, Department of Medical
Informatics and Clinical Epidemiology, 3181 SW Sam Jackson Park Road, Portland, OR
97201-3098, USA

bNorthwest Permanente, PC, Portland, OR, USA
cLegacy Health Systems, Portland, OR, USA

Summary

The research questions, strategies, and results of a 7-year qualitative study of computerized physician
order entry implementation (CPOE) at successful sites are reviewed over time. The iterative nature
of qualitative inquiry stimulates a consecutive stream of research foci, which, with each iteration,
add further insight into the overarching research question. A multidisciplinary team of researchers
studied CPOE implementation in four organizations using a multi-method approach to address the
question “what are the success factors for implementing CPOE?” Four major themes emerged after
studying three sites; ten themes resulted from blending the first results with those from a fourth site;
and twelve principles were generated when results of a qualitative analysis of consensus conference
transcripts were combined with the field data. The study has produced detailed descriptions of factors
related to CPOE success and insight into the implementation process.
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1. Introduction

Computerized physician or provider order entry (CPOE) is a process, which allows direct entry
of medical orders by the health care decision maker. It has been shown to be effective in
improving patient care [1-6]. A team of researchers at Oregon Health and Science University,
the physician order entry team (POET), began conducting studies in 1997. The first, a survey
to discover what percent of US hospitals have CPOE, concluded that less than one third had
CPOE and those that had it reported low usage [7]. The POET, intrigued by these results,
endeavored next to discover why diffusion of CPOE was so low by identifying barriers to
implementation and the key ingredients for successful implementation. We started by trying
to find out why so few US hospitals were using CPOE. Since house officers are usually required
to use CPOE in institutions where it is available, we decided to study teaching hospitals. We
also wanted to study sites that were community hospitals, since most US hospitals are in this
category. We further hoped to gain insight into outpatient as well as inpatient CPOE.
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We used qualitative methods to appropriately address the new research question: What are the
success factors for implementing CPOE? The study design for fieldwork included focus
groups, oral history interviews, and observations that were accomplished by an
interdisciplinary team. Results were blended, or triangulated, with those from an expert panel.
To enhance trustworthiness (the qualitative equivalent of external validity) [8], we selected
multiple sites for study. The data gathering and analysis process was iterative. Results from
each phase added to and enriched those from prior phases, thus offering new insight. The
following offers a summary of the research foci, strategies, and results of 7 years of study.
Because details concerning methods and results have been described elsewhere, this paper
simply provides a brief overview with references to prior more in-depth publications.

2. Methods

2.1. Sample selection

Criteria for site selection for the multi-center qualitative study included geography, type of
hospital, and length of experience with CPOE; a panel of experts assisted with selection. The
University of Virginia was selected first because its early negative experience during
implementation has been well documented [9], it is on the East coast, and is a teaching hospital.
The Veterans Affairs Puget Sound Health Care System campuses in Seattle and American
Lake, WA were chosen because the installations were new yet they were being carefully
evaluated [10], they are on the West coast, one is a teaching hospital and the other is not, and
they use both inpatient and outpatient CPOE. El Camino Hospital in Mountain View, CA was
selected because not only is it a community hospital without house officers, but it also is well
known, having been the development site for Lockheed’s pioneering and well documented
integrated hospital information system [11]. Having had CPOE since 1972, El Camino
therefore has more continuous experience with CPOE than any other hospital in the world.
Finally, Kaiser Permanente Northwest was selected for its extensive and successful use of
outpatient CPOE [12,13].

2.2. Data collection

Fig. 1 illustrates the unfolding of our inquiry over time. Our multidisciplinary team of
researchers visited each site after contact people helped with arrangements and with the often
extensive and time-consuming human subjects approval paperwork. Semi-structured, oral
history interviews were tape-recorded. They focused on past events and captured the dynamics
of implementation issues over time. Focus groups were used either to take a snapshot picture
of CPOE use, by house staff for example, or to review the past. Observation was done to verify
interview data and gain the current view. Because we wanted to study multiple perspectives,
we interviewed and shadowed not just physicians, but also nurses, pharmacists, information
technology staff, administrators, and others. Subject selection involved identification of
representatives of varying roles and perspectives, including skeptics. A one-week visit was
made to Virginia in 1998, three visits were made to the Seattle sites in 1999, 2001, and 2002,
and we traveled to EI Camino for visits in 1999 and 2000. Kaiser Permanente Northwest was
visited multiple times over a seven-month period in 2003.

A consensus conference of invited experts was held in May of 2001 at the Menucha retreat
center near Portland, Oregon. Thirteen people representing administrative, vendor, clinician,
and technology roles discussed success factors for CPOE implementation over a two-day
period. All sessions were taped and transcribed [14-15].

In 2002, 5 years after our first national survey, we repeated the same survey to find out if the
percent of US hospitals with CPOE had increased and if usage was greater [16].
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2.3. Analysis

A total of 2570 single spaced pages of field notes and transcripts have been analyzed to date.
Analysis is conducted first by individual researchers examining the documents line-by-line.
Themes are developed by consensus during face-to-face meetings. As data from each site are
analyzed, new questions and foci emerge from discussions. Within the framework of the
overarching research question, subsidiary research questions may arise. This is the iterative
nature of qualitative research, well illustrated by Fig. 1. After the first CPOE survey, we asked
“What are success factors for implementing CPOE?” The focus for the University of Virginia
fieldwork and that done at the VA in 1999 (labeled VA Hospital 1 in the figure) was on house
officer perceptions [17]. To broaden our understanding and gain the multiple perspectives of
information technology, clinical, and administrative staff and to investigate differences
between community and teaching hospitals, we did fieldwork at EI Camino (labeled EI Camino
1) in 1999. Analysis then included the El Camino data and data from the earlier visits to Virginia
and the VA [18,19]. Numerous subsidiary research questions arose, stimulating more data
gathering at EI Camino in 2000 (labeled El Camino 2) to gain more depth, especially about
community hospitals. Analysis resulted in the identification of ten overarching themes, several
of which have been described in finer detail in published papers [20-25]. We felt the need to
study the issues of integration and leadership further, so we paid several more visits to the VA
in 2001 and 2002 (labeled VA 2). Analysis of all data from all sites up to that point inspired
description of the “Special People” involved in CPOE success [26].

Data from the consensus conference were analyzed using methods similar to those used for
field work data, although all consensus conference participants assisted in the analysis and
presentation of the results. A set of ten themes emerged (see http://www.cpoe.org) [14].

Now 5 years into our study, we were curious whether the diffusion of CPOE in the US had
changed since our first survey, so we duplicated the prior survey, using mail and then telephone
follow-up [16].

The fieldwork represents a bottom up approach, a view from different stakeholder groups,
especially users. The consensus conference represents the top down expert view. We sensed
that, although we had found similar patterns in the two large data sets, there were also
differences. Therefore, we conducted an analysis that blended both so that we could gain insight
into the similarities and differences. While stepwise iterations kept folding new data into that
blended data set, the conference data were orthogonally reconciled using a meta-matrix
approach for visualization [27]. Each sub-theme of each set was compared, resulting in twelve
principles of implementation. Finally, to investigate inpatient vs. outpatient issues, we studied
the system at Kaiser Permanente Northwest. Although the twelve principles guided the Kaiser
study by serving as a template for data gathering and analysis, we actively attempted to test
the trustworthiness of our prior results while seeking new hypotheses and insights.

After we had visited both the University of Virginia and the VA Puget Sound site in Seattle,
we completed the first iteration of analysis dealing with house staff perceptions of CPOE. In
summary, house officers were proud of being facile with CPOE and appreciated the decision
support it offered, but were resentful of the additional time it took. Entering orders from any
location, ready access to results, and having everyone reading off the same page were
considered benefits. There were, however, hardware problems, service and support issues,
increased paper usage, usability issues, excessive complexity of screens, and delays switching
among systems. Implementation strategies that include house officers in planning, that
integrate CPOE into the workflow, and that provide training and support would please house
staff [17].
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A second iteration of analysis included data from our first visit to EI Camino Hospital and
focused on discovering more about the multiple perspectives of different groups of staff and
on understanding the community hospital view. Clinicians often believe that CPOE is more
advantageous to the hospital administrators than it is to them. Although they resent the time it
takes, they appreciate remote entry and the potential it holds for helping deliver better patient
care. Administrators may view CPOE as a quality assurance tool and an aid in accreditation
success. Information technology professionals are somewhat frustrated with the CPOE
technology available from vendors but are committed to helping clinicians accept CPOE
[19].

A third iteration of analysis included data from a second visit to EI Camino, during which the
focus was on how community hospitals may differ from teaching hospitals. We found that
successful implementation in community hospitals depends less on mandating use, which is a
common strategy in teaching hospitals that have house officers, and more on the existence and
development of an organizational culture of collaboration and trust. This culture is
characterized by administrative and clinical groups that trust one another and by nurse
physician collaborations. Themes that emerged from the data include:

Language and misunderstandings

People using the same words are not always talking about the same thing; some words have
negative connotations that offer unintentional negative attributions to individuals.

Context matters and it affects the way of doing things

The time and place, institutional context, professional and departmental context, and the
individual’s role cause perceptions to vary.

Benefits and tradeoffs (upsides and downsides)

Everyone sees both benefits and tradeoffs to CPOE; what is good for some people may not be
for others, though.

Contrasts, conflicts, and contradictions

There is often an “us” versus “them” mentality between administrators and clinicians;
contradictions, like the computer getting either the blame or the credit for things, are common.

Collaboration and trust

Multidisciplinary collaboration and trust between administration and clinicians are necessary
conditions.

Special people
Stalwart individuals in both leadership and support positions are key.

Customization and organization of information

Individual ways of doing things necessitate customization; the structured organization of
information in systems gives rise to workarounds and escape valves.

Defining the boundaries of CPOE

The order creation and communication process is nonlinear; it is a myth that only doctors give
orders, since other clinicians like nurses and pharmacists are part of the process as well.
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The ongoing nature of implementation

Time

Ongoing user involvement, training and support, and system modifications are needed.

Speed of the process is critical; perceptions of time differ by role; a 10-year life cycle before
system renewal is likely [23].

The themes that emerged from the consensus data were similar, although with more emphasis
on cost issues and on project management strategies [14]. When the two data sets were carefully
integrated, the outcome was twelve principles for CPOE implementation. Computer
technology principles included: temporal concerns; technology and meeting information
needs; multidimensional integration; and costs. Personal principles were: value to users and
tradeoffs; essential people; and training and support. Organizational principles included:
foundational underpinnings; collaborative project management; terms, concepts and
connotations; and improvement through evaluation and learning. Finally, environmental issues
included the motivation and context for implementing such systems [27].

At this point, in 2002, we repeated the 1997 survey and found that although the percent of
hospitals claiming to have CPOE had decreased, its usage within those hospitals increased.
Using a tenacious phone call follow-up process, we found that respondents to the first survey
may have over-reported availability of CPOE [25]. When we looked closely at the 2002
responses from sites reporting full availability of CPOE, many were veterans affairs and
military hospitals. When those hospitals are not counted in the “fully available” category, the
percent of US hospitals with complete CPOE decreases to 6%.

Several new themes emerged from the study at Kaiser Permanente Northwest, all likely due
to its being mainly an outpatient facility. First, there are many categories of unintended
consequences of implementing such systems, including positive serendipitous consequences
such as increased patient involvement in the order entry process. A second new theme was that
of security concerns. Finally, a particularly intriguing new theme was one we are calling “The
Hub” [28]. The clinical information system is so central to all of the activity at this site that it
forms a conceptual Hub of all work life. It touches every aspect of people’s jobs and in essence
takes on an identity as another player on the health care team.

4. Discussion

Qualitative research is iterative in nature and often offers surprises. For example, as
informaticians, we understand the benefits of entering structured data, yet in the field we saw
how cumbersome and time consuming this is for users. We are well aware of the evidence
indicating that CPOE can reduce medical errors, yet we also saw and heard about many new
kinds of errors caused by the information system. We know that good training and support are
necessary, but we learned a great deal about attributes of amazing people who perform those
tasks and play other roles in the implementation process. We saw not only the intended positive
consequences of CPOE, but also both positive and negative unintended consequences [29].

Our second survey indicated that hospitals have not been adopting CPOE rapidly over the past
5years. Itis important to note, however, that at hospitals that have CPOE, usage is greater than
reported in the first survey results. It may be that implementers are aware of and are using the
success factors that the POET and other research groups have described.

In summary, publication of the results of these iterative inquiries served to promote a realization
that implementation of CPOE is not easy and that the negatives must be weighed against the
positives. As McDonald et al point out, CPOE implementation is a journey and not a destination

Int J Med Inform. Author manuscript; available in PMC 2006 July 31.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Ash et al.

Page 6

and some of POET’s work “should be required reading by every health care institution’s CEO
and CI10” ([30], p. 122) because it offers “some needed balance to the current excessive
expectations about CPOE” ([30], p. 123). In addition, this work has motivated further research
by others attempting to describe a realistic picture [31]. The most recent POET work indicates
that systems are improving and that successes like that at Kaiser Permanente Northwest can
provide optimism about the future.

5. Conclusion

While it is difficult to summarize the lessons from 7 years of work with multiple researchers
across four organizations, which resulted in over 2000 pages of data, we were able to draw
some solid conclusions about both our methods and CPOE implementation success factors.
The selected methods allowed us to accomplish what we set out to do, and, although qualitative
research is labor-intensive, we became more efficient using these techniques over time.
Regarding success factors, CPOE implementation truly has its upsides and its downsides, along
with many unintended consequences. The key is to maximize the upsides, minimize the
downsides, and try to have mechanisms in place for managing the unintended consequences.

Acknowledgements

This work was supported by Mr. Paul Mongerson and grant DE-FG03-94ER61918 from the US Department of Energy
and grant LM06942-01 from the US National Library of Medicine. Special thanks go to Tom Massaro and Gerri Frantz
atthe University of Virginia, Tom Payne and Paul Nichol at the VA Puget Sound Health Care System and the University
of Washington, Bart Lally and Lynda Winterberg at El Camino Hospital, and Homer Chin at Kaiser Permanente
Northwest for their assistance with the study.

References

1. Institute of Medicine, To Err is Human: Building a Safer Health System, National Academy Press,
Washington, DC, 2000.

2. Rind DM, et al. Effect of computer-based alerts on the treatment and outcomes of hospitalized patients.
Arch Intern Med 1994;154:1511-1517. [PubMed: 8018007]

3. Overhage JM, Tierney WM, Zhou XH, McDonald CJ. A randomized trial of “corollary orders” to
prevent errors of omission. J Am Med Informatics Assoc 1997;4:364-375.

4. Sittig DF, Stead WW. Computer-based physician order entry: The state of the art. J Am Med Informatics
Assoc 1994;1:108-123.

5. Bates DW, Boyle DL, Vander Vliet MB, Schneider J, Leape L. Relationship between medication errors
and adverse drug events. J Gen Intern Med 1995;10:199-205. [PubMed: 7790981]

6. Teich JM, Merchia PR, Schmiz JL, Kuperman GJ, Spurr CD, Bates DW. Effects of computerized
physician order entry on prescribing practices. Arch Intern Med 2000;160:2741-2747. [PubMed:
11025783]

7. Ash JS, Gorman PN, Hersh WR. Physician order entry in U.S. hospitals. J Am Med Informatics Assoc
Symp 1998;(Suppl):235-239.

8. M.B. Miles, A.M. Huberman, Qualitative Data Analysis: An Expanded Sourcebook, second ed., Sage,
Thousand Oaks, CA, 1994, pp. 277-80.

9. Massaro TA. Introducing physician order entry at a major academic medical center. Acad Med
1993;68:20-30. [PubMed: 8447887]

10. Payne TH. The transition to direct practitioner order entry in a teaching hospital: the VA Puget Sound

experience. J Am Med Informatics Assoc Symp 1999;(Suppl):589-593.

11. J.P. Barrett, et al. Evaluation of a Medical Information System in a Community Hospital. Batelle

Columbus Laboratories, Columbus, OH (NTIS PB 248 340), 1975.

12. Chin HL. Implementation of the computer-based patient record in Kaiser Permanente’s Northwest

region: real life experiences. Toward an Electronic Patient Record 1996;11:20-23.

13. Chin HL, Krall M. Implementation of a comprehensive computer-based patient record system in

Kaiser Permanente’s Northwest region. MD Comput 1997;14:41-45. [PubMed: 9000848]

Int J Med Inform. Author manuscript; available in PMC 2006 July 31.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Ash et al.

14.

15.

16.

17.

Page 7

Ash JS, Stavri PZ, Kuperman GJ. A consensus statement on considerations for a successful CPOE
implementation. J Am Med Informatics Assoc 2003;10:229-234.

Stavri PZ, Ash JS. Does failure breed success: narrative analysis of stories about computerized
physician order entry. Int J Med Informatics 2003;72:9-15.

Ash JS, Gorman PN, Seshadri V, Hersh WR. Computerized physician order entry in U.S. hospitals:
results of a 2002 survey. J Am Med Informatics Assoc 2004;11:95-99.

Ash JS, Gorman PN, Hersh WR, Poulsen SP. Perceptions of house officers who use physician order
entry. J Am Med Informatics Assoc Symp 1999;(Suppl):471-475.

18. Ash JS, Gorman PN, Lavelle M, Payne T, Massaro TA, Frantz GL, Lyman JA. A cross-site qualitative

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

study of physician order entry. J Am Med Informatics Assoc 2003;10:188-200.

Ash JS, Gorman PN, Lavelle M, Lyman J. Multiple perspectives on physician order entry. J Am Med
Informatics Assoc Sympl 2000;(Suppl):27-31.

Ash JS, Gorman PN, Lavelle J, Lyman Fournier L. Investigating physician order entry in the field:
Lessons learned in a multi-center study. Proc MedInfol 2001:1107-1111.

Ash JS, Lyman J, Carpenter J, Fournier L. A diffusion of innovations model of physician order entry.
J Am Med Informatics Assoc Sympl 2001;(Suppl):22-26.

Gorman PN, Lavelle M, Ash JS. Order creation and communication in health care. Methods Inform
Med 2003;42:376-384.

Ash JS, Gorman PN, Lavelle M, Lyman Fournier L, Carpenter J, Stavr PZ. Perceptions of physician
order entry: results of a cross-site qualitative study. Methods Inform Med 2003;42:313-323.
Carpenter JD, Gorman PN. What’s so special about medications: a pharmacist’s observations from
the POE study. J Am Med Informatics Assoc Symp 2001;(Suppl):95-99.

Dykstra R. Computerized physician order entry and communication: Reciprocal impacts. J Am Med
Informatics Assoc Symp 2002;(Suppl):230-234.

Ash JS, Stavri PZ, Dykstra R, Fournier L. Implementing computerized physician order entry: the
importance of special people. Int J Med Informatics 2003;69:235-250.

Ash JS, Fournier L, Stavri PZ, Dykstra R. Principles for a successful computerized physician order
entry implementation. J Am Med Informatics Assoc Symp 2003;(Suppl):36—40.

K. Guappone, D.F. Sittig, V. Seshadri, J.S. Ash, R. Dykstra, J. Carpenter, A confluence of
sociotechnical factors creates a conceptual clinical hub: a case study of Kaiser Permanente Northwest,
in: Proceedings Second International Conference on Information Technology in Health Care,
Portland, Oregon, 2004.

Ash JS, Berg M, Coiera E. Some unintended consequences of information technology in health care:
The nature of patient care information system related errors. J Am Med Informatics Assoc
2004;11:104-112.

McDonald CJ, Overhage JM, Mamlin BW, Dexter PD, Tierney WM. Physicians. information
technology, and health care systems: a journey, not a destination. J Am Med Informatics Assoc
2004;11:121-124.

Koppel R, Metlay JP, Cohen A, Abaluck B, Localio AR, Kimmel SE, Strom BL. Role of computerized
physician order entry systems in facilitating medication errors. JAMA Mar 9 2005;293:1197-1203.
[PubMed: 15755942]

Int J Med Inform. Author manuscript; available in PMC 2006 July 31.



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnue\ Joyiny Vd-HIN

Ash et al.

| Survey |

Page 8

Survey

Focus: House Stafl

Foeus: Community,
Multiple Perspectives

University of
Virginia

El Camino 1

Veterans Affairs
Hospital 1

Perceptions of
House Officers

Four Themes
Multiple Perspectives

Key / Legend:
Date= [ Focus= [ Places Studied = [

Papers = D
Current Research [:::]

Combines = :]

Fig. 1.

Focus: Denth Focus: Focus: Expert Focus:
Integration, Opinion Outpatient
Leadership -\
El Camino 2 I Veterans Affairs Kaiser
Hospital 2 Permanente
Northwest
Menucha Consensus Conference
Ten Consideralions
For Implementing,
j CPOE
0B
Ten Themes
Order Creation J
Medication Orders
S Tmportance of
Special people
Communication
Focus:
Validation

POET research——chronological view.

Int J Med Inform. Author manuscript; available in PMC 2006 July 31.

&
Principles for
implementing CPOE

New
themes




