DAVID WESTFALL BATES, MD: a conversation with the
editor on improving patient safety, quality of care,
and outcomes by using information technology

avid Bates (Figure 1) was born in Madison, Wisconsin,
Don June 5, 1957. Early on, his family moved to Tucson,

Arizona, and he grew up there. He graduated from Stan-
ford University in 1979 and from the Johns Hopkins University
School of Medicine in 1983. His internship and residencies in
internal medicine were at the Oregon Health Sciences University
in Portland, Oregon. He stayed on the faculty there briefly and
then went to the Brigham and Women’s Hospital (BWH) in
Boston, Massachusetts, as a research/clinical fellow in medicine.
After completing that training in 1990, he stayed on the faculty
of Harvard Medical School. In 2003, he was appointed full pro-
fessor of medicine with a joint appointment as professor in the
Harvard School of Public Health, Department of Health Policy
and Management. In 1998, he became chief of the Division of
General Internal Medicine in the Department of Medicine of the
BWH. He also serves as medical director of clinical and quality
analysis for Partners Healthcare Systems and briefly was medical
director of the BWH physician-hospital organization. In 2001,
he became editor in chief of the Journal of Clinical Outcomes
Management.

Dr. Bates has written extensively in the areas of clinical
decision making, quality of care, cost-effectiveness, outcome
assessment, and the use of computerized interventions to affect
physician behavior. His original articles in peer-reviewed medi-
cal journals number nearly 175, and his reviews, monographs,
and editorials number nearly 100. For his contributions he has
received a number of awards, including the Henry Christian
Award for Excellence in Research from the American Federa-
tion of Clinical Research, the Cheers Award for Outstanding
Contribution to Medication Error Prevention from the Institute
for Safe Medication Practices, and the John M. Eisenberg Award
for Patient Safety Research from The National Quality Forum.
Dr. Bates is the father of 2 promising children and is an avid
bird watcher and mountain climber. He is also a nice guy, and
he honored Baylor University Medical Center (BUMC) by his
recent visit.

William Clifford Roberts, MD (hereafter, WCR): Dr. Bates,
I appreciate your willingness to talk to me and therefore to the readers
of BUMC Proceedings. You have certainly been a leader in improving
patient safety and outcomes using information technology. How did
you get started in this arena?

David Westfall Bates, MD (hereafter, DWB): When [ was
in high school in Tucson, Arizona, I worked as a programmer.
At Stanford University I was active at the computing facilities.
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My computing skills were essentially
not utilized during medical school.
During my residency in Oregon, we
had to find the laboratory results by
going through a big pile of slips! By
the time [ arrived in Boston for fel-
lowship, computers were beginning
to be used more for routine purposes.
During my fellowship at the BWH, I
began thinking about implementing
computerized physician order entry
(CPOE). By that time I had gotten
very interested in physician deci-
sion making. My fellowship project
focused on assessing when blood
cultures should be performed (Bates, Ann Intern Med). During
that time, I became increasingly interested in using hospital
computer systems to improve decision making. It seemed that if
we could use computers to order tests and drugs, efficiency and
safety would improve.

Around that time the results of the Medical Practice Study
were released (Brennan, N Engl ] Med). That large study looked
at the frequency of adverse events in the state of New York. It
showed that 3.7% of patients who were hospitalized in New York
had suffered an adverse event, and about half of those adverse
events were preventable. The single leading cause of adverse
events was adverse drug events, which seemed to represent an
opportunity for improving safety.

A leading author of the Medical Practice Study was Lucian
Leape, who was at the Harvard School of Public Health. I met
with him and discussed medicine safety. Together with Dr. David
Cullen, we designed the Adverse Drug Event Prevention Study, a
series of studies that examined the frequency and preventability of
adverse drug events in inpatients. Our first study found that there
were 6.5 adverse drug events for every 100 patients admitted to the
hospital, and 28% of the events were preventable (Bates, JAMA,
1995). Most of the preventable adverse events were caused by er-
rors in the ordering or prescribing stage of the process.

That study spoke well for implementing CPOE, which we
were thinking about doing at the time. CPOE was implemented
at the BWH beginning in 1993. We subsequently studied CPOE’s
impact on serious medication errors and found that CPOE re-
duced the serious medication error rate by 55% (Bates, JAMA,
1998).
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Figure 1. Dr. David W. Bates dur-
ing the interview. Photo: WCR.
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WCR: Was the CPOE system initiated at the BWH in 1993
accepted throughout the hospital relatively quickly?

DWRB: Yes, it was. It took a few years to spread CPOE through
the whole hospital. We started with the medicine department and
later implemented it in surgery and then obstetrics and gynecol-
ogy. We started with medicine in part because all of the orders in
the department have to be written by the housestaff, so that was
a relatively easy place to start. In surgery, many orders are also
written by attending physicians. In obstetrics and gynecology,
even more orders are written by attendings. In obstetrics, we also
have many clinicians at the hospital for a small part of their time
so that was a particular challenge.

WCR: How long did it take to implement the system in the entire
hospital?

DWRB: Some tiny niches of it took a long time. The neonatal
intensive care unit, for example, came on line in 2001, 8 years
after the medicine department. We subsequently implemented
CPOE at the Massachusetts General Hospital, and we were able
to go more rapidly there than we had at the BWH because we
had already learned how to solve many of the problems.

WCR: Cedars-Sinai Hospital in Los Angeles went on the CPOE
system much later than you did, and they had major problems. What
were the major problems?

DWRB: They had several issues. One was that they displayed
a lot of drug-drug interactions on the screen, and the clinicians
found that extremely annoying. Unfortunately, because of the way
things had been set up, they were unable to selectively decrease
the number of drug interactions that they showed. Another issue
was that they made the decision to try and fix problems as they
went along, on the fly, and clinicians also found that upsetting.
Finally, the physician group at Cedars-Sinai Hospital is challeng-
ing because it includes many private attendings who spend only a
small proportion of their professional lives in the hospital.

WCR: You must have been pleased when President George W.
Bush mentioned the CPOE system in his State of the Union address
in January 2004. Who got that in there?

DWRB: Yes, [ was delighted. I think it may have had something
to do with Bill Yasnoff, who is in the Department of Health and
Human Services. The president has been a supporter of electronic
health records for some time. I was very pleased that it got his
attention and support. Secretary Thompson has been very sup-
portive of electronic health records also.

WCR: What other interventions can improve safety in the hos-
pital?

DWRB: One is the “smart pump,” which knows or can be told
what drug is being administered. If the nurse tries to administer
too high a dose, the pump warns the nurse. We have just com-
pleted a study of the impact of smart pumps on serious medication
errors. The smart pump’s “black box” function allows tracking
of all of the warnings and responses so you can later figure out
exactly what happened. That has proved to be very interesting
and useful.

Another technology that is very promising is barcoding
coupled with computerized medication administration records.
This technology is used increasingly around the country. The
evidence of benefit, however, is less solid than for some other
technologies. We are currently studying the impact of barcoding
on drug administration safety.
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Computerized adverse drug event monitoring is another useful
technology. The computer checks the database for signals of in-
terest, such as use of an antidote or identification of a high serum
drug level. If a signal is identified, the drug safety pharmacist is
notified, and he or she investigates the incident. That has helped
us identify many more adverse drug events than before and has
allowed the pharmacist to intervene before the patient suffers
additional harm or an important problem. We estimate that we’re
saving about $900,000 a year as a result of interventions that the
pharmacist implements at the BWH.

WCR: How do you figure the $900,000?

DWB: We count up the number of interventions and measure
the cost associated with an adverse drug event. In 1997, the cost
of a preventable adverse drug event at the BWH was around
$5600; it is more today. Thus, the costs associated with these
problems are substantial.

WCR: You've done a number of studies on communication of
laboratory results.

DWRB: Before initiating the “panic” laboratory study—"“panic”
results being those that need to be dealt with rapidly, such as high
or low serum sodium, potassium, or glucose levels—we found that
it took >5 hours for providers to take some action in response to
about 25% of these abnormal values. We implemented an inter-
vention in which the covering physicians were paged to inform
them of the abnormal results, and the time from identification of
the abnormal laboratory value to initiation of therapy dropped
substantially. The physicians nearly uniformly reported that they
were pleased with the intervention. To initiate the panic labora-
tory procedure, we had to build a coverage list, which proved to
be remarkably useful for a whole variety of things. This list keeps
track of which physician is responsible for every patient at a given
time. I don’t know of another hospital in the country that has
built a tool to do this, unfortunately, despite its value.

WCR: How does this tool help?

DWB: It lets you know “who’s on first” so you know whom
to call. The usual approach is for the laboratory to call the ward
secretary. But then the secretary may not know how important a
potassium level of 7.3 mEq/L is.

WCR: Is that how your computerized sign-out application es-
sentially got started?

DWB: Not surprisingly, the sign-out application works very
closely with coverage lists. The application basically lets one
provider sign out to another using the computer system. In an
earlier study we found that patients who were being treated by
a cross-covering physician rather than their regular physician
had a 5-fold elevated risk of having an adverse event. After we
implemented the computerized sign-out application, that rela-
tive risk went back to 1. We believe the reason is that now the
covering providers have more information about patients when
they are taking care of them.

WCR: What happens when a physician signs out to another
physician?

DWRB: It’s quite variable. Often in systems in which transfers
are done on paper, relatively little information is exchanged—it
might be simply a list of the patients with one word about their
diagnosis. That brief information often is insufficient. With this
application, though, the covering physician gets a “snapshot”
about each patient, including his or her problem list, medica-
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tions, recent laboratory results, and a summary of what is going
on. Much of this information is pulled from the hospital computer
system.

WCR: If a patient is in critical care, you can go into more detail.
The signing out can be done entirely on the computer without face-to-
face contact with the cross-covering physician?

DWB: We still have a face-to-face encounter, which is im-
portant because it allows emphasis of a few things. In addition,
the physician gives a print-out with detailed information to the
cross-covering physician, who can then use that paper or look up
the same information on the computer. We recently examined
exchange of information for patients moving from the recovery
room to a pediatric intensive care unit. Although we are still
analyzing the data, the study has been quite revealing. Often,
important pieces of information are not communicated. Com-
munication is absolutely pivotal for delivering good care, and we
need to figure out how to do that better.

WCR: You have studied physician fatigue (housestaff fatigue) .
Can you discuss the impact of fatigue on patient care?

DWB: Our recent study focused on evaluating the impact
of an intervention to eliminate extended duty shifts, those >24
hours, in the medical intensive care unit (Landrigan, N Engl ]
Med). It is clear from evidence in other areas that if a physician
is awake for a long period of time, the error rate increases. Until
we did this recent study, a scientific study had not been done that
demonstrated increased errors in clinical care, although many
studies suggested that performance would fall with sleep depriva-
tion. We found that houseofficers made 30% more serious errors
when they were fatigued than when they were not.

WCR: How did you define “error”?

DWB: We used the definition from the 1998 Institute of
Medicine report: an error is “an unintended action or failure to
carry out a completed plan.” As an example, an intern was prepar-
ing for a thoracentesis. The resident walked in and found that the
intern was about to tap the wrong side of the chest.

WCR: You have done a lot of studies on clinical decision making.
What decision making are you talking about primarily?

DWRB: A lot of the work we’ve done has focused on drugs, but
we’ve also done studies on testing and radiographs. For example,
we provide a variety of decision supports to physicians when
they order a test. We show them the cost of the test, we indicate
if the test appears to be redundant, and we make suggestions
about which test to do. With radiographs, we’ve provided some
structuring of the reasons why physicians order radiographs, and
then we present guidelines about the radiographs. We’ve looked
at the impact of all of this and how physicians actually make
decisions.

WCR: How many decisions does an average internist make each
day seeing patients from 8:00 AM to 5:00 PM?

DWRB: That’s a great question and [ don’t know the answer,
but my guess is that it is several hundred each day.

WCR: You have a large group of physicians in your general
medicine division, and most see patients every day. Are they the ones
that you have studied more than any other group, or do you study the
cardiologists, endocrinologists, and other specialists or subspecialists?

DWB: We study everybody. In the inpatient setting, we study
all of the clinicians who practice in the hospital, everyone who
uses the computer system. In the outpatient setting (that’s where
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we are doing most of our work now), we study everyone who
uses the computer system. Currently, that includes the internists
and a number of groups of medical specialists—the oncologists,
the rheumatologists, the infectious disease group, etc. Soon at
the BWH all physicians will be using the outpatient computer
system as well.

WCR: The studies you have done in the hospital are now being
transferred to the outpatient area?

DWB: Yes.

WCR: What are your plans for the next few years?

DWRB: I'm very excited about health care policy with respect
to information technology. We have set up a group in Massachu-
setts called the Massachusetts E-Health Collaborative, which
includes the payers, the purchasers, the providers, the malpractice
carriers, the state government, and other key stakeholders. The
intent is to increase the use of electronic health records in Massa-
chusetts and to implement clinical data exchange in the state.

WCR: What does the phrase “clinical data exchange” mean?

DWRB: It means moving pieces of clinical data across bound-
aries—for example, from a physician’s office or a large physician
group to a hospital and vice versa. We have gotten $50 million
from Blue Cross to get started. We are in the process of selecting
3 communities in Massachusetts to initiate this endeavor. Later,
we plan to implement this exchange across the whole state of
Massachusetts.

WCR: If you are a practicing internist at the BWH, can you
check the computer for the status on all of your hospitalized patients
before you go to bed at night or before you leave your home for the
hospital in the morning?

DWRB: Yes. We find that physicians log in from home all the
time. Clinicians can’t imagine not having this access to their
hospitalized patients at this point.

WCR: You have a hospitalists program at the BWH. I am sur-
prised that you do in light of the large number of housestaff there. How
does your hospitalist program work?

DWRB: Hospitalist programs have been very successful, and
they are very well received.

WCR: Are there full-time hospitalists at the BWH?

DWB: Yes. Many of them do all of their clinical work as
hospitalists and then do research with our group as well.

WCR: Are the hospitalists in your division?

DWRB: Yes. Early data suggest that hospitalists may have
better outcomes than providers who spend less time delivering
inpatient care. A multicenter study is now in progress to address
this question in more detail.

WCR: Have the practitioners in general been pleased with the
hospitalist program?

DWB: Yes, definitely. There are still bumps in the road at
times and issues about exchanging information between the re-
ferring primary care providers and the hospitalists and then back
from the hospitalists to the referring primary care physicians.

WCR: You must be getting offers to be chairman of departments
of medicine here and there. I can’t imagine anyone better prepared to
take on that role.

DWB: I enjoy what I do, and being chair of a department
of medicine has a lot of headaches associated with it. | was the
medical director of our physician-hospital organization, and that
taught me a lot about the business of medicine. I got a lot of useful
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skills from doing that as well. Yes, it is very valuable interacting
with so many different groups.

WCR: How did you get to be such an expert in computers? When
you graduated from college, you were a chemist.

DWRB: I learned most of what I know about computers by
the seat of my pants. I did research on computer entry and on
computing systems and worked at the interface between the in-
formation technology group and the clinical group for a number
of years. By doing that I learned a lot about information technol-
ogy. Eventually, I started going to the information technology
meetings regularly because most of my research was on evaluating
the impact of information technology. I eventually got elected
to the American College of Medical Informatics (which is the
honorary society of informatics), and I've been very active in that
group. I just got elected to the board of the American Medical
Informatics Association.

WCR: What time do you wake up in the morning?

DWRB: I get up around 6:00 AM, have breakfast, say goodbye
to the kids, and get to work around 7:30 AM. What I do varies
and depends on the day. I have a role as a director of information
technology, and so 2 days I’'m out at my information technology
office for half of the day.

WCR: How far is that from the BWH?

DWRB: It’s about 14 miles. The computer systems themselves
are at the BWH, but the people who write all of the applications
are now offsite.

WCR: Is your division just at the BWH or does it include the
physicians at the Massachusetts General Hospital as well?

DWB: My division is just at the BWH, but the division in-
cludes many community practices in a variety of locations. Most
of the week I'm at my BWH-based office doing things related
to the general internal medicine division. I have a very active
research program. We have a center of excellence in patient
safety. We have 6 studies going on now that are a part of that. |
see patients one half day a week. Typically, I leave the hospital
at around 6:00 PM, and I'm home by 6:30 or so.

WCR: What do you do at night?

DWB: At night, I spend time with my family. I have 2 kids,
13 and 15.

WCR: Do you do much professional work at night?

DWRB: [ do some but relatively little.

WCR: What about Saturday and Sunday?

DWB: On Saturday and Sunday, I often come in and work.
I work at least one day of most weekends.

WCR: Because of the arena you are in and your major contri-
butions to it, you must be highly sought after for consultations from
many medical centers. How much do you travel now for consultations,
talks, meetings, etc.?

DWB: I'm very selective about which consultations I do. 1
don’t do as many of them as I used to. I travel about 2 or 3 times
a month for one thing or another. Usually 'm away for only 1 or
2 days. On trips to Washington, DC, I usually return the same
day.

WCR: How much time do you take off a year?

DWRB: [ take off 4 weeks a year. Recently, our family had a 3-
month sabbatical in Australia where I learned about the spread of
the electronic health record in primary care there (Figure 2). They
used an incentive-based approach and went from 20% adoption
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Figure 2. Sarah, Carol, Michael, and David Bates in the Outback, 2004.

to 80% adoption in around 2 years. I met with the leaders of that
effort. The key things that they did were giving providers a mod-
est grant (about $2000) for beginning to use electronic records
and giving them the opportunity to buy hardware at a discount.
They also helped providers set up the application. The support
to the practitioners was superb. The United Kingdom used a
different approach, paying for electronic health records. They
have spent £8 billion implementing electronic health records.
In the UK at this point, only 70 providers in the entire nation
are not computerized.

WCR: So they are way ahead of the USA?

DWRB: Yes, and most industrial countries are. I am the chair-
man of the National Alliance for Primary Care Informatics, which
is a coalition of primary care societies in the USA, and our main
focus is to increase the use of electronic health records in primary
care. We have a lot of catching up to do.

WCR: What is medical practice going to be like at the BWH in
2010, 6 years from now?

DWB: It will be different than it is today. We’ve recently
implemented something called the Signature Initiatives led by
our chief executive officer, Jim Mongan. There are 6 parts to the
Signature Initiatives, but they focus on many of the areas that we
have been talking about. All areas focus on improving the quality,
safety, and efficiency of care that we deliver. The first initiative fo-
cuses on information technology. That will involve implementing
CPOE in all the hospitals in our network, including the smaller
hospitals. The second part involves extending electronic health
records to all of our providers in Partners. I think by 2010 (and
perhaps sooner), all the providers in Partners will be using elec-
tronic health records. We will be getting better decision support
than we’re delivering now, and that will substantially shorten
the time that it takes us to get evidence-based medicine into
practice. Providers will like practicing with electronic records.
It will be like going to the ATM. You won’t be able to imagine
how you lived without using them. Outpatients will get more reli-
able, high-quality care than they get today. A recent study from
RAND suggested that your chance of getting high-quality care
in the USA was no better than a coin-flip (McGlynn, N Engl ]
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Figure 3. At the summit of Kilimanjaro in 2004.

Med). 1 think we will be able to get a lot better quality across a
wide range of parameters.

WCR: Do you have hobbies?

DWB: I do. I'm very interested in birds. I have been all
over the world and have seen about half the world’s birds. I like
mountain climbing and have climbed worldwide. This summer
our family attempted to climb Mount Kilimanjaro, though only
my wife and I reached the summit (Figure 3). I climb mountains
all over the world. I coach my daughter’s youth soccer team. Our
family also loves to ski.

WCR: You are 47 now. What are your goals between now and
age 607

DWRB: I'd like to continue doing some of the things I'm do-
ing now. I feel like I have the best job in general medicine in the
country, and I am having a tremendous amount of fun seeing the
use of information technology grow and spread. There is still an
enormous amount to be worked out about how to deliver decisions.
I think pharmacogenomics will be extremely important. It will be
very useful to start to begin to bring genetic information to primary
care. | want to see my kids get off to college successfully.

WCR: What did your father do?

DWB: He was chairman of organic chemistry at the Univer-
sity of Arizona for many years.

WCR: Did your mother work?

DWB: She did. She was a systems analyst for the Indian
Health Service and worked all over the West.

WCR: So she’s a computer expert herself?

DWRB: She is.

WCR: Computers didn’t come along until you were grown?

DWRB: Yes, | was already out of the house. My mother was
working with computers all of the time but I wasn’t—those were
the punch-card days!

WCR: Your parents still live in Arizona?

DWB: Yes. In Tucson.

WCR: Is there anything that you would like to discuss that we
haven’t touched on?

DWRB: No, I think we hit the high points.

WCR: On behalf of BUMC Proceedings, [ want to thank you
very much, Dr. Bates, for allowing me to pick your brain a bit. You
have been very open, and I think the readers will enjoy this.

DWB: Thanks very much. It’s been a pleasure.
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