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Medical Error

CLINICIAN'S CORNER

A 60-Year-Old Man With Delayed Care for a Renal Mass

Gordon D. Schiff, MD, Discussant

DR DELBANCO: Mr B is a 60-year-old man with a renal mass
discovered by magnetic resonance imaging (MRI) that was
not addressed clinically for several months. A self-
employed businessman, he is married and has children. He
has commercial health insurance.

For many years, Mr B received primary care from Dr X,
who works in a practice at hospital A. Troubled by inter-
mittent hip and back pain, Mr B sought care at hospital B
from various subspecialists. Approximately 8 months be-
fore the conference, an MRI was performed at hospital B to
further evaluate his back symptoms, which were previ-
ously diagnosed as spinal stenosis and for which he and his
orthopedic physician were considering surgical interven-
tion. The interpretation included description of “a cystic mass
present along the inferior pole of the left kidney measuring
approximately 3.5 cm in diameter. This does not have purely
cystic characteristics. Because of this, further evaluation is
recommended with the means of CT [computed tomogra-
phy] both with and without contrast.”

The report indicated that a “copy” was sent to the refer-
ring specialist at hospital B and to the “PCP.” However, nei-
ther the specialist at hospital B nor Mr B or his primary care
physician, Dr X, recalls being made aware of the renal find-
ings at this time. Moreover, Dr X found no record of ever
receiving a copy of this MRI report.

The specialist at hospital B recalls trying to notify Dr X
after becoming aware of findings but believes there was no
response and instead mailed a copy. This specialist also re-
calls mentioning the finding to Mr B and asking him to con-
tact Dr X to arrange follow-up, but Mr B does not remem-
ber this happening.

Mr B does vividly remember being told of the renal mass
4 months later when he was seen for another orthopedic fol-
low-up visit at hospital B. He immediately called Dr X about
the findings; Dr X recommended CT evaluation, which was
expeditiously arranged. The CT report noted an “enhanc-
ing exophytic mass lesion at the lower pole of the left kid-
ney; findings are concerning for renal cell carcinoma.” Mr
B sought consultation from 2 urologists and decided to have
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Mr B, a 60-year-old man with back pain, was not in-
formed of an incidental finding of a renal mass sugges-
tive of cancer on a magnetic resonance imaging scan. Fail-
ure and delays in test follow-up are a frequent problem
in medicine, occurring in more than 5% of significantly
abnormal ambulatory test results. Rather than simply
blaming involved clinicians, systems for managing tests
need to be reengineered using methods from reliability
sciences. These begin with investigations into the sys-
temic causes of the failures, then application of ap-
proaches such as heightened situational awareness,
closed-loop systems, improved handoffs, just-in-time
work, culture and practices of stopping to fix problems,
forcing functions and simplification, enhanced visual cues,
and cautious use of information technology and redun-
dancy, all while avoiding suboptimization. Emerging test
management systems and critical test follow-up recom-
mendations illustrate how applying these principles can
enhance this important aspect of patient safety.
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surgery at hospital C, where a benign oncocytoma was re-
moved from the kidney.

Mr B recovered after a somewhat complicated hospital
course. He decided to transfer his care from Dr X to a new
primary care physician in a “concierge care” retainer prac-
tice charging several thousand dollars annually. Mr B con-
tinues to have symptomatic spinal stenosis treated with nerve
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blocks and physical therapy and may have surgery in the
months after the conference.

MR B: HIS VIEW

I really felt that the whole condition was missed, because
back in June, when I had the MRI, it showed that there was
a mass in my kidney that clearly, as the report said, had to
be taken care of. So, at the original hospital that did the MRI,
nothing was done. And nothing was done by my primary
care physician, who supposedly had received a letter. The
only reason the condition was discovered was because my
spine doctor, after I had had shots to alleviate pain in my
spine, called me and asked me if I had done anything about
my kidney, and, if not, I really should take care of it . . .

When the spine doctor called me, I had no knowledge of
the condition. I felt alone and uncared for. I knew that some-
thing was missed along the way and that there was a defi-
nite lack of coordination between the hospitals and the doc-
tors. Had the first hospital called me and told me of the
condition, I would have called the primary care physician.
But, I think the gravity of a situation may not be fully un-
derstood by a patient so that he will act proactively. I think
the best course of events is that the hospital—whoever dis-
covers it—takes responsibility to make sure that the pri-
mary care physician is aware of the condition.

I think it’s a system problem, in the sense that the sys-
tem didn’t require the radiologist or whoever sees an ab-
normal result outside of his medical area to follow up on
the situation by calling the primary care physician. I think
there has to be something in place that puts responsibility
squarely on the shoulders of the person who discovers the
abnormality, especially if it'’s not in his field. I have heard
that the original hospital has changed the total procedure,
and now it’s the responsibility of the radiologist to call the
primary care physicians, to make them aware of a serious
situation, even though they're at 2 different hospitals.

As a 60-year-old man with some medical problems, 1
changed my primary care physician to a concierge practice
because based on my experience, I felt it was better. I be-
lieve I will receive more personal care by going to a doctor
who had, on his patient list, 200 patients, as opposed to some-
one who was seeing 1500 patients. I felt that the care would
be superior, more personal, and it was something that I think
I need as a 60-year-old person facing medical problems in
the future.

DR X: HIS VIEW

This patient of mine had this musculoskeletal problem, saw
a specialist, and had a test done to evaluate his particular
problem. And, in the process of doing that, the imaging study
revealed an incidental finding that was significant. It ap-
pears that the patient was not made aware of how impor-
tant that was, if he was made aware at all. In this particular
instance, I never spoke to the ordering doctor and have never
had any relationship with that doctor. And, to this day, even
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after the finding, I never had any kind of contact with that
person. It’s just between me and the patient.

In many instances, a patient has been seen by one spe-
cialist, referred to another subspecialist, and even onto a third.
And each one of them thinks the other doctor is a referring
doctor. So, you have no input. And sometimes I've had people
come back and say, “I had my knee done, a new knee done
a month ago.” And I'm saying, “Well, when did you—you
know, who did that?” “Well, some doctor at some outside
place. . .. ” I had no input.

I think that there’s always going to be a Cadillac or Mer-
cedes kind of care. And there’s always going to be the good
old-fashioned quality transportation of the Ford and Chevy.
I think some people want more, and they can afford more.
But, in the end, with a good-quality vehicle, you get to the
same place at pretty much the same time. With high-quality/
good-quality care, the person who sees a doctor who’s not
concierge will end up with the same kind of end result as a
person who [sees a doctor who is concierge]. The only dif-
ference is how you get there.

AT THE CROSSROADS:
QUESTIONS FOR DR SCHIFF

How common is this sort of problem? How do you sort out
what went wrong? What can we learn from experiences out-
side of medicine? What approaches to improving commu-
nication and reliability hold promise? What is the respon-
sibility of the individual physician? What is the role of the
patient in preventing error? What does the future hold?

DR SCHIFF: Mr B is justifiably upset because a spinal MRI
showed a suspicious-for-cancer renal mass that he did not
learn about for more than 4 months, despite 5 visits to his
back specialists and primary care physician. He wants to
know how and why this happened, who was responsible,
and how can it be prevented in the future—both for him
and for other patients.

Happily, rather than a malignant tumor growing and me-
tastasizing during these months, the mass proved to be a
benign oncocytoma, to the surprise of both the radiologist
and renal surgeon. It is also fortunate for this discussion,
because if it had been a cancer, Mr B notes that “I would be
down filing a malpractice suit rather than sharing this case
with you today.”

Unfortunately, the problem of failed and delayed com-
munication and action on radiograph and other test results
is widespread.' I became interested in this problem after see-
ing several deaths due to theophylline toxicity. To under-
stand how such deaths might have been prevented, I and
coauthors reviewed charts of patients with toxic levels and
found recurring failure of timely test follow-up.? One el-
derly woman admitted for an acute myocardial infarction
was given theophylline and developed nausea, vomiting, and
abdominal pain. Based on a history of an asymptomatic gall-
stone, she was rushed to surgery. Undergoing laparotomy
1 day after myocardial infarction, she developed multiple
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complications and nearly died during the ensuing 3-month
hospitalization. Only when I reviewed her chart a year later
was her toxic theophylline level—the likely cause of the vom-
iting—uncovered.

Poon et al’ surveyed 262 Harvard physicians in 15 inter-
nal medicine practices, and 83% reported regret over a test
result that had not been communicated to them or their pa-
tients in a timely fashion. The respondents stated that this
had occurred an average of 2.3 times in the previous 2
months. Thus, for the 10000 physicians insured by Har-
vard’s malpractice insurer alone, this extrapolates to more
than 150 000 instances of delayed or failed test follow-up
annually, each representing the possibility of a malpractice
case, depending on the consequences of the delay.

The frequency of failed test follow-up varies between 1%
and 60%, depending on the test, setting, and measurement
methods. These varying vantage points for examining fail-
ure rates include patient and clinician surveys, chart re-
views, and malpractice litigation claims (TABLE 1). Meth-
odological challenges abound in each of these settings and
include varying criteria as thresholds for cutoff values to de-
fine actionable abnormal values, varying criteria for time
frame (How long is a delay?), heterogeneous types of tests
(laboratory tests, radiographs, specialty procedures, inpatient/
outpatient), and difficulty in determining clinician aware-
ness, patient awareness, and actions taken. Because of these
methodological limitations, it is difficult to compare pub-
lished studies to derive exact rates that might apply to Mr
B. However, 3 recent studies illustrate the frequency of the
problem, with 2 studies examining failures to follow up on
radiology results. Casalino et al'' reviewed 5434 randomly
selected primary care patients and found that the overall rate
of failure to inform or to document informing was 7.1% of
1889 abnormal test results. In 2 Veterans Administration
(VA) hospitals, Gordon et al° found that 60% of CT scans
reporting an incidental aortic aneurysm lacked evidence of
recognition within 3 months; 18% were never noted in the
medical record. Singh et al,® studying VA radiology abnor-
malities, found that 92 0of 1196 (7.7%) lacked timely follow-
up, including lack of timely follow-up in 11 of 154 (7.1%)
renal, kidney, or ovarian masses. It is noteworthy that for
most of these abnormalities that failed to be documented
or followed up, an electronic alert had been sent and sub-
sequently acknowledged by the ordering physician, sug-
gesting that such simple “fixes” may be insufficient to en-
sure reliable documentation and follow-up.

Sorting Out What Went Wrong: The “Second Story”

Whenever an adverse event occurs, there is usually a “first
story” that is straightforward, obvious (in terms of who or
what is to blame)—and often wrong. The concept of dig-
ging deeper to uncover and understand the “second story”
is embodied in modern approaches to investigating errors
and accidents, such as the “5 whys,” and in various tech-
niques for “root cause investigation.”'#*° Peeling away lay-
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ers of blame and responsibility and moving from proxi-
mate causes to underlying systematic or latent factors is a
critical first step for uncovering deeper truths, as well as set-
ting the stage for productive, rather than defensive, re-
sponses needed to understand problems and prevent their
recurrence.

For Mr B, the initial story was that the radiologist and/or
ordering physician at the outside hospital forwarded the
abnormal MRI report to the primary care physician, but it
somehow got lost in the mail. The first question is why the
US mail was used to send potentially time-sensitive critical
information. First-class mail actually is delivered on time
96.3% of the time, and only 1 in 200 pieces of mail is
lost.?! While this 99.5% reliability falls short of 100% guar-
anteed transmission of the result, given the other vulner-
abilities uncovered in Mr B’s case, it is unlikely to be the
weakest link in the faulty communication chain. Indeed,
while the error was ostensibly failure to follow up an “inci-
dental” finding of a kidney tumor on the June 2009 MRI
performed for a spine problem, that radiology report
remarkably also mentions that “this [mass] was present on
a prior 2008 examination.” Why wasn’t this earlier abnor-
mal result followed up? I found that Mr B actually had a
number of prior abnormal kidney imaging studies, plus
ongoing hematuria during the preceding years. While
there is controversy about their interpretation and best
follow-up actions for these abnormalities, each should
have been noted with an assessment and follow-up plan.

Two months after the critical abnormal 2009 MRI, Mr
B was seen at the primary care physician’s office for
hematuria and fever. The covering physician who saw the
patient as well as Dr X, who saw the patient a week later,
were unaware of the 2009 MRI, since it was performed at
the outside hospital. Ironically, although this case per-
fectly illustrates the need for better electronic test result
“interoperability”—permitting test results from one hos-
pital to be viewed by caregivers at another—these 2 hos-
pitals were actually part of an experimental linkage that
permitted looking up results from each other’s hospitals.
The patient might be “blamed” for not mentioning the
study, for irregular follow-up with his primary care phy-
sician, and for seeking out and making referrals on his
own, but Mr B was also in the dark about the MRI find-
ings. The spine physician’s note from 1 week after the
sentinel MRI describes in detail the MRI findings of
“severe spinal stenosis and degenerative spondylolisthe-
sis,” omitting any mention of the renal mass described in
the lead paragraph on the radiology report. Displaying
what has been called “inattentional blindness” (the phe-
nomenon of not being able to perceive things that are in
plain sight)?*?* to the renal finding, the surgeon pro-
ceeded to plan spine surgery for Mr B.

While systems for flagging, communicating, and track-
ing significant abnormal results differ widely among de-
partments of radiology, emerging recommendations and
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Table 1. Failures and Delays in Follow-up of Clinically Significant Outpatient Test Results

Source Method/Participants Test/Result Sample Size Findings
Clinician survey
Poon et al,®* 2004 Harvard general Various tests 262 83% reported at least 1 delay in reviewing test
medicine results in previous 2 mo; 49% dissatisfied
physicians with their own system for managing test
results.
Wahls and Cram,* Veterans Administration Various tests 441 37% had seen patients with diagnosis or
2007 clinician survey treatment delays in past 2 weeks attributed
to a missed result; 15% reported =2 such
encounters.
Patient survey
Schoen et al,® International patient Various tests 1627 16% in United States reported experiencing
2005 survey delays in being notified about abnormal test
results—highest among 6 surveyed nations.
Tracking abnormal results identified by laboratory/radiology
Edelman,® Laboratory Elevated glucose, 1426 Retrospective review of 1426 patients with
2002 identification hemoglobin A;. glucose >200 mg/dL or hemoglobin A;.
followed by >7%; no mention of laboratory tests or
chart review diabetes in the medical record in 18%
Nazareno et al,’ Pathology identification Positive 143 8% of 143 outpatients were not followed up and
2007 followed by chart Helicobacter treated because of various factors.
review pylori biopsy
Singh et al,® EMR review of patients Abnormal imaging 1196 8.1% of electronic alerts/abnormalities were not
2009 with electronic alert tests acknowledged; 7.7% of results overall lacked
generated for timely follow-up but no correlation with which
abnormal tests alerts were electronically unacknowledged.
Gordon et al,® Electronic search of Dilated aorta on 440 91 were new findings. Of these, no
2009 free text radiology computed documentation of recognition in 58% within
reports followed by tomography 3 mo, 9% of which were =5.5 cm.
EMR chart review scan
Singh et al,™° EMR review, clinician Positive fecal occult 490 Lack of timely follow-up in 29.9%
2009 interviews blood test (decreased to 5.4% after software
reconfiguration)
Chart review
Casalino et al," Medical record review Multiple tests 5434 charts in 19 1889 abnormal results with overall rate of
2009 community-based apparent failures to inform or document
and 4 academic informing patient in 7.1% (range,
practices 0%-26.2%)
Kern et al,*? EMR chart review Elevated glucose 301 3%-14% of charts (depending on cutoff chosen)
2006 had elevated glucose values, of which 50%
lacked any documentation of recognition or
plans for subsequent workup.
Nepple et al,*® Retrospective review of Elevated PSA 327 15.6% had delay (>180 d) in clinician response
2008 PSA in prostate or action.
cancer patients
followed by EMR
chart review
Linking laboratory and pharmacy data to uncover failures
Schiff et al,™ Linking laboratory and Elevated serum 701 2.4% of patients taking oral potassium
2000 pharmacy data potassium supplementation with potassium >5.3
followed by mEg/L showed no documentation of
chart review awareness or change in therapy.
Cram et al,™ Linking abnormal scan Abnormal DXA 48 23% of all abnormal scans lacked evidence that
2005 with pharmacy scans clinician had reviewed them.
data, chart review,
and physician
interview
Schiff et al,'® Linking laboratory and Elevated TSH 982 2.3% with TSH >20 mIU/L were not given
2005 pharmacy data therapy or were unaware of their results (with
followed by patient additional 5.5% lost to follow-up, thus also
phone calls potentially unaware).
Mixed methods
Elder et al,” Observations, Various test results 4 offices; 37 Although most patients (87%-100%)
2009 interviews, surveys clinicians;25 acknowledged receiving their test results, a
of family charts from smaller percentage of patient charts
practitioners and each office; documented patient notification (58%-85%),
their patients 53 patients clinician response to the result (47%-84%),

and follow-up for abnormal results
(28%-55%).

Abbreviations: EMR, electronic medical record; PSA, prostate-specific antigen; TSH, thyroid-stimulating hormone.
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practices, discussed below, appear to be neglected or miss-
ing in Mr B’s management."***" Finally, although contro-
versies in the interpretation and management of renal masses
are peripheral to this discussion, radiologic interpretation
and decision making are hardly straightforward. Autopsy
examination of patients older than 50 years shows that half
have at least 1 cystic mass, and nearly one-third of CT scans
performed in patients older than 50 years reveal a renal cyst
or mass.”®3° The Bosniak classification system attempts to
distinguish benign cysts from more worrisome masses based
onsize, calcifications, density, septations, contrast enhance-
ment, and wall thickness. Mr B’'s mass was probably cat-
egory 11, an indeterminate group usually recommended for
invasive diagnostic interventions to rule out cancer.”"** How-
ever, these criteria are neither well validated nor perfectly
sensitive and specific, particularly in their ability to ensure
timely excision of a renal cell carcinoma, the most com-
mon cause of a solid renal mass. As illustrated by the pre-
operative assessment of cancer by Mr B’s radiologists and
urologists, they also offer imperfect guidance for avoiding
invasive procedures for benign lesions such as he turned out
to have.

As I walked into the office of Dr X, thinking about these
“Swiss cheese” holes* and complexities in the manage-
ment of this case, I was struck by finding papers stacked on
every surface of the desk and floor. It reminded me of . . . my
own office. Could the paper MRI report be lost there some-
where? Dr X was certain it was not. What I do know is that
Irecently found a 3-month overdue, unmailed property tax
bill payment letter beneath a stack in my office!

The Emerging Science of Reliability:

Picking Up Where Vigilance Leaves Off

The lens of reliability science can help clinicians view such
glitches differently. Instead of seeing dysfunctional post of-
fices, careless rushing physicians, narrowly focused spe-
cialists, “overly empowered” patients, messy desks, and con-
flicting versions of the “truth,” reliability science brings a
different picture into focus. Viewed through what needs to
become a new basic science for health care delivery, this blur
of seemingly blameworthy factors and persons is clearly seen
as processes begging for improvement.>>" Efforts to pin-
point who is telling the “truth” and who to blame, often in-
volving acrimony, accusations, and lawyers, are replaced by
approaches that emphasize learning from mishaps and sys-
tem redesign to minimize their recurrence.

Drawing on various terms and approaches from reliabil-
ity science—continuous quality improvement, lean pro-
duction, mistake proofing, and resilience thinking about com-
plex systems—permits a different view of Mr B’s case.>>3038-+
To illustrate their relevance for managing test results, I sum-
marize selected concepts applicable to this case, trying to
avoid the jargon that may lead physicians to dismiss “in-
dustrial approaches to quality” as failing to respect the needs
and nuances of clinical care.
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Situational Awareness and Anticipation of Problems.
Studies of high-reliability organizations, such as accident-
free nuclear reactors and exceptionally safe aviation orga-
nizations, demonstrate that they are characterized by a cul-
ture of nervousness, where employees are constantly
worrying about what can go wrong while anticipating and
preparing for errors and rare disasters.*** Tamuz and Har-
rison* illustrate translation of this approach to anticipat-
ing errors from computerized physician order entry. The rec-
ognition that incidental imaging abnormalities are among
the highest-risk situations for failed follow-up and malprac-
tice suits, especially in the absence of clear delineation of
who is responsible, suggests the need to have a similar height-
ened worry level and design of offsetting safeguards.*°

Need for Closed-Loop Systems. “Closing the loop” so
that actions feed information back to signal that expected
actions have occurred is a fundamental principle of engi-
neering.”* Feedback from the “downstream” clinical areas
to the “upstream” report-generating area, such as the radi-
ology department, is essential. Only then can a radiology
department or overall organization confirm which abnor-
mal results have been received, acknowledged, and acted
on and, more importantly, identify which have not.

Attention to Handoffs and Teamwork. Most failures in
quality result from inadequate communication, particu-
larly in handoffs between individuals and departments, rather
than from particular individuals or departments failing to
do their jobs properly.”** The laboratory may do a good job
processing specimens, the radiologist reading radiographs,
but it is in the handoff to the clinician where quality more
often fumbles. Effective handoffs entail skillful teamwork,
not simply dumping a hot potato so those in the laboratory
can document in their computers that they put the result
on someone else’s plate. Rather, handoffs must be designed
to make it easier for the clinical team to receive and act on
the result, such as a system that immediately proposes an
order for a follow-up radiograph that can then be com-
pleted with a single keystroke for the clinician to approve
the order.

Do Everything “Just in Time.” As much as humanly and
organizationally possible, work processes should occur im-
mediately, rather than “batching” work by setting it aside
to do later.””*® Doing today’s work today ensures that the
future is protected for tomorrow’s work. There is no need
to remember to document yesterday’s test result actions if
they are acted on when they are received.’” The wasted time
and attention in looking for a test result that has been set
aside, or from “phone tag,” is incalculable. Touching each
piece of paper just once reduces errors and saves time. This
holds true for those generating the test result as well as those
receiving it. If specimens or radiographs are processed quickly,
it is less likely that the ordering physician will be off duty
when a critical result is reported.

Build a Culture and Practices of Stopping to Fix
Problems. While appearing to contradict continuous-flow
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“just-in-time” techniques, “stop-the-line” approaches to fix
problems in real time, introduced in assembly production,
are now finding their way into health care.”® Without such
a culture and practices, the corrosive signals and effects of
chronically ignored or tolerated quality problems and/or
worker frustrations have an immeasurable and widespread
effect on morale and other work attitudes and behaviors.

Virginia Mason Hospital has adopted this approach in the
form of patient safety alerts that bring leaders to the front
line to immediately investigate and fix safety issues.” In a
study with a single gynecologist, using a combination of loop-
closing feedback, improved teamwork between the labora-
tory and clinician, and fixing identified specimen prob-
lems (termed discrepancy analysis) in real time, Raab et al®
decreased the number of inadequate-for-interpretation Pa-
panicolaou test results from 9.9% to 4.7%. Buesa® reduced
the number of unprocessed histology specimen “blocks” from
an average of 180 (and as high as 800) to fewer than 5 per
day. The experiences of primary care physicians such as Dr
X, who states that he is “drowning from overload from tests
that I didn’t even order,” represent an opportunity to ad-
dress the next near miss related to laboratory communica-
tion as a stop-the-line event to identify and fix potentially
serious flaws in results management systems.

Use Forcing Functions, Simplification, and Standard-
ization to Reengineer Work Processes. Redesigning sys-
tems to make it harder to do the wrong thing and easier to
do the right thing is more effective in decreasing errors than
memos, continuing medical education, incentives, and
threats.>*%? Simplifying processes to decrease complexity and
the number of steps involved is also powerful. A process with
30 or 35 steps, each performed with 98% accuracy, will fail
half the time. Complex systems for ordering, performing,
reporting, and acting on test results easily have that num-
ber of steps. When each physician, laboratory, imaging cen-
ter, or specialty test (eg, echocardiogram, 24-hour Holter
monitor, pulmonary function test, electroencephalogram,
endoscopy) has its own approach to ordering and report-
ing, such complexity multiplies exponentially. Further il-
lustrating this complexity that begs for standardization and
simplification, a study showed that in the course of 1 year,
a typical primary care physician needs to share and coordi-
nate care with 229 physicians in 117 practices.®> Obvi-
ously, minimizing the total number of tests and referrals by
more critically weighing their appropriateness (Did Mr B need
to be cared for at 3 different hospitals with so many differ-
ent physicians and imaging tests?) can decrease unneces-
sary complexity and opportunity for errors.

Use Visual Cues to Facilitate Work and Ensure Prob-
lems Are Not Hidden. Visual systems convey information
in the work environment so individuals “know by look-
ing.”** A familiar simple example is the “flow sheet” that
visually cues clinicians to trends in patients’ test results or
vital signs.® But for such cues to be workable, they cannot
be overloaded by distracting clutter, which is the reason Japa-
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nese quality experts champion the “5-S system” (approxi-
mate English translation: sort, straighten, shine, standard-
ize, sustain) to obsessively keep the work environment
clean.®® A laboratory slip needing action would be harder
to overlook if it were the only piece of paper on my desk.
Electronic solutions likewise will need to be attentive to this
principle in visual design of flagging and tracking systems
for results management.®’

See for Yourself to Thoroughly Understand the Situation.
Engineers are learning to take advantage of the wisdom and
experience of frontline staff.®® I was shown the full inter-
view videos with Mr B and Dr X, but only after I spoke di-
rectly with them, observed workflow, and viewed the ac-
tual reports did I begin to appreciate many of the things that
went wrong, as well as the constraints the staff faced. This
principle of genchi genbutsu (“go and see”) links closely to
another attribute of high-reliability organizations: reluc-
tance to simplify analysis when trying to understand events
or processes.>>10:6970

Use Only Reliable, Thoroughly Tested Technology. Pro-
cess redesign and information technology have been de-
scribed as natural partners.””* Information technology can
be a powerful tool for improvement but it can also cause
new problems. Done right, information technology can en-
able rapid communication, automate and standardize pro-
cesses, enhance display, facilitate electronic decision sup-
port, filter and flag results, enable asynchronous
communication with patients via e-mail and secure por-
tals, and track the results.”> But it can also create new fail-
ure modes, especially when paper and electronic processes
coexist. Casalino et al'' found that partial electronic medi-
cal record systems (paper-based progress notes and elec-
tronic test results or vice versa) were associated with higher
follow-up failure rates compared with not having an elec-
tronic medical record. With current national attention on
“meaningful use” and greater software vendor accountabil-
ity, it is a good time to identify ways to improve the design
of such systems. In addition to interoperability issues forc-
ing dual paper and electronic results systems, shortcom-
ings include poorly designed cue functionality for results
management and workflow integration that requires exces-
sive keystrokes, duplicated efforts, and problems related to
delegating routine functions to other staff.

Cautious Use of Redundancy. To ensure this problem does
not recur, Mr. B has committed himself to obtaining copies
of all of his tests and records, which he will carry to each of
his visits. While this is definitely a “patient-centered” ap-
proach to data interoperability and may make errors like the
ones he experienced less likely, it is embarrassing that health
care information management systems have failed him to
such an extent that he has to develop his own duplicate medi-
cal record. It also raises broader questions related to the role
of redundant systems in patient safety, which have been ad-
vocated as a method for making many health care pro-
cesses more fail-safe.”
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Test result management is frequently invoked as an ex-
ample in which redundancy can play an important role: the
patient can cross-check results that clinicians may have over-
looked. However, giving patients a role, which I strongly ad-
vocate, should not be confused with making them respon-
sible, which T do not favor, particularly if it means physicians
abdicating their responsibility. Research from systems en-
gineering demonstrates that one highly reliable system is su-
perior to multiple less-reliable redundant systems.*” To the
extent that redundancy increases complexity, dilutes re-
sponsibility, and even encourages risk taking, it should be
questioned as a safety strategy.”* Redundant parallel sys-
tems can also be costly, since duplicate efforts use valuable
clinician (and patient) time and resources that could oth-
erwise be freed up if a single reliable system existed.

Applying these powerful constructs to improving test com-
munication and management suggests a variety of ap-
proaches and practices that could have prevented the error
Mr B experienced. TABLE 2 draws on these concepts, as well
as on the work of a number of initiatives designed to ad-
vance the management of critical test results.

In conclusion, I thank Mr B, who shared his story and
provided the opportunity to candidly examine the case with-
out the fear and defensiveness engendered by a malpractice
suit. Mr B is enabling less-defensive learning. He and other

concerned patients can help provide the information and
feedback necessary to build a better system.” " Finally, cli-
nicians must never forget that test results, such as labora-
tory or radiology reports, are not widgets. Rather, they can
represent life-and-death information, including a new diag-
nosis of cancer or human immunodeficiency virus infec-
tion. Even normal results can painfully intersect with the
anxieties of patients whose bothersome symptoms disap-
pointingly find no explanation. As this discussion illus-
trates, Mr B is not alone in his anxieties about having his
results delayed or lost, but there are many ways, with patients’
help, that the health care system can and must do better.

QUESTIONS AND DISCUSSION

QUESTION: I would like to follow up on the concept of the
concierge practice. From the patient’s point of view, it seems
almost intuitive that part of the solution to his problem would
be going from a provider who cares for 2000 patients to a
practice caring for 200, but this does not seem to be a so-
lution for all patients.

MR B: I wish to comment on my experience with my new
physician. My wife and I were with our primary care phy-
sician [Dr X] for over 20 years. We had a personal relation-
ship and have nothing but good things to say about him.
But with the concierge office, where I've been for the past 2

- _______________________________________________________________________________________________]
Table 2. Building a System for More Reliable Test Follow-up?

Redesign Recommendation

Logic

Specifications

Tests need to be tracked from
order to completion, receipt,
and action.

Failures need to be visible, rather than invisibly falling
through cracks.

Each step needs to be acknowledged and
documented. Critical tests ordered but not
performed and results lacking acknowledgment
or expected action need to be tracked.

Develop standardized approach
for every test and
test-generating area to define
and flag clinically significant
abnormal results.

“Panic values” were a major advance in the 1970s,
but nonurgent, action-requiring abnormal results are
now the biggest problem. Lack of standardized, coded
system is difficult for clinicians and for systematic
tracking.

Each testing area should delineate criteria for
abnormal results using 3 levels of
urgency —immediate/life-threatening, urgent, and
nonurgent but critical to follow up, defining time
frames for receipt and action for each level of
urgency and tagging results meeting criteria.

Eliminate ambiguities regarding
whom to contact for critical
abnormal results, and
delineate their responsibilities.

Confusion leads to errors, particularly related to
responsibilities of ordering specialists and
Cross-covering physicians vs primary caregivers.
Redesign is needed to overcome fragmented outpatient
services and increasing inpatient “shift work.”

Emerging consensus that initial responsibility belongs
to the ordering clinician to receive, act on, and/or
relay critical results, backed up by the covering
clinician when unavailable for more urgent results.

Qutpatients should be informed
about all test results, even
normal results.

Creating expectation that he/she will hear about all results
allows patient to serve as reliability backstop for
unreported results.

Multiple ways to communicate with patients
depending on the result, the patient, and available
technology. Web-based secure patient “portals”
are increasingly useful as ways to post results.

Tracking and system oversight
monitoring

Just as someone needs to “own” each critical result,
someone needs to be responsible for tracking
outstanding results and identifying problems and
system improvement opportunities.

Create test result quality office/person to track
abnormal results unaddressed after predefined
intervals, troubleshoot/investigate when clinicians
are not reachable or results are sent to wrong
physician, monitor and improve performance
based on incidents and aggregated data.

Advanced systems to support
clinicians in test result
management

Further overloading busy clinicians with more tests to follow
up without supporting ability to do so is not effective
system redesign. Need automation, delegation, and
cognitive support tools.

Results management system redesign and tools
featuring interoperability with all testing areas (eg,
cardiology, endoscopy), linking to contextual
information (past results, problems, drugs), and
electronic decision support to identify and
streamline carrying out next actions.

2Adapted from multiple consensus guidelines and recommendations, including the Massachusetts Coalition for the Prevention of Medical Errors Communicating Critical Test Results
collaborative; the Partners Communicating Clinically Significant Test ResultsTask Force; the Alert Notification of Critical Radiology Results collaboration project of the Brigham and
Women'’s Hospital, Beth Israel Deaconess Medical Center, and the University of Chicago; and the CRICO Risk Management Foundation’s Office Practice: What Works.
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or 3 months, if I have a test, I get a call the next day or the
day after with the results. I think it’s a function of him hav-
ing 200 patients, whereas it’s impossible for primary care
physicians with a large practice to have the same flexibil-
ity.

DR SCHIFF: Mr B’s comment raises a number of impor-
tant issues. First, all patients should receive results of their
tests in a timely fashion and should not have to switch to a
“concierge” physician to have this reasonable expectation
met. But we currently have a situation where many physi-
cians and patients need help. If a plane is crashing, moving
to first class generally does not improve your chances of sur-
vival. My patients receive timely results, largely because my
hospital has an advanced electronic results management sys-
tem’” linked to our electronic medical record and to a “pa-
tient portal,” which is increasingly being used as an effi-
cient approach for communicating results to patients.”®” I
wonder whether Mr B’s new concierge physician will have
good access to his prior radiology and other results, which,
as we have seen today, are often important for decision mak-
ing about any subsequent findings.

Second, there is a larger quality concept that is germane
here—the concept of suboptimization that Deming® and oth-
ers warn against. Suboptimization refers to the process of
optimizing one element of the system at the expense of other
parts of the system and the larger whole. Test result order-
ing and reporting perfectly illustrate this principle, as we
find with each laboratory and testing area optimizing its own
systems for ordering and reporting. Such customization and
fragmentation can create a more complex and dysfunc-
tional system overall. Likewise, each physician’s office (and
often each individual practitioner in that office) has its own
personalized system for reviewing results. While flexibility
and experimentation are good, potential gains from a more
optimized overall system should not be forsaken. I see simi-
lar shortcomings embodied in “concierge” approaches, which
are a suboptimized solution to larger health system prob-
lems, such as primary care physician shortages, inadequate
practitioner time, and the imperative for more reliable and
patient-centered care. To the extent that such care reduces
the availability of already scarce primary care physicians and
diverts resources away from allocation based on need rather
than ability to pay, it may actually make the problems
worse. 582
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