
OOuurr  PPaarrtt  iinn  tthhee  EEppiiddeemmiicc  
ooff  MMeeddiiccaall  EErrrroorr
In early January 2000, our laboratory delayed the
processing of a rapid test for HIV-1 (SUDS [Single
Use Diagnostic System], Murex, Norcross, GA)
ordered on the source patient after a needlestick
incident. The specimen was rejected by our speci-
men-processing section because of a paperwork
discrepancy and, as a result, the results were not
available within the recommended window for
initiating antiretroviral prophylaxis. One can look
at this incident in many ways, but the bottom line
is that someone made an error and by following
our usual procedure, we handled it inappropri-
ately. Fortunately, in this incident, the HIV test
was negative.

Traditional ideas in the medical profession
include the thought that there is simply no place for
mistakes.1 There is a traditional culture of per-
fectability, which promotes the notion that people
should be trained to never make mistakes. Recent
literature has described the need to recognize and
accept error and to redesign systems to prevent and
handle error. There is significant interest in finding
innovative systems for preventing error, as well as in
finding innovative approaches to team training and
to improving interactions in medical care.1,2 

Our incident reporting and investigation
process revealed that our specimen-processing
personnel often facilitated negative laboratory
outcomes by failing to modify rules and failing to
properly prioritize work. We saw these incidents as
knowledge-based errors and rule-based errors as
have been described.3 In these instances, our per-
sonnel either lacked the knowledge or experience
to make a good decision or they applied a rule
inappropriately.

DDoo  TThheeyy  KKnnooww  WWhhaatt  TThheeyy  DDoonn’’tt  KKnnooww??
In a recent article, Kruger and Dunning4 demon-
strated that the unskilled tend to hold overly
favorable views of their abilities in many social
and intellectual domains. Among other key
points, the study predicted and demonstrated that
incompetent individuals would dramatically over-
estimate their ability and performance relative to
objective criteria. This would suggest that poor
problem solvers might not recognize their limita-
tions and would not recognize situations in which
a rule should be modified or extra steps might be
required, or when a problem should be referred to
a more capable person.

A recent College of American Pathologists Q-
Probes study included written competency ques-
tions aimed at specimen-processing personnel.5

The questions concerned the handling of difficult-
to-obtain specimens that were improperly labeled.
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Assessing the Competence 
of Specimen-Processing
Personnel

The widely reported “epidemic of medical
error” has resulted in calls to find systems that prevent,
detect, and correct errors. Our incident investigations
indicated that specimen-processing personnel often
facilitated negative patient outcomes by failing to prioritize
work or modify rules in critical situations. Our team
developed a knowledge and problem-solving assessment for
specimen-processing personnel in order to identify
opportunities for training. We included a self-assessment
and found that poor performers grossly overestimated their
knowledge and problem-solving ability. This study illustrates
the utility of using competency challenges to identify
opportunities for improvement.
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Five employees each from 522 organizations were
tested, and 90% tested satisfactorily. While some
might see this study as a passing grade on the
national level, in fact it suggests that nationwide, we
have 10% less-than-competent people in positions
to contribute to a significant number of negative
laboratory outcomes. As the Q-Probes study con-
cludes, there are numerous opportunities for
improvement.

Given that there will be errors and that the
errors will affect patient outcomes, our task was to
create a competency challenge that would predict
problem-solving and error-handling perfor-
mance. The goal of the project was to reveal train-
ing opportunities and provide insight to guide
improvement interventions.6

DDeessiiggnn  CCoonnssiiddeerraattiioonnss
We developed a written measurement of our pro-
cessing personnel’s knowledge and application of
judgment. We wanted to know if employees knew
enough about what they were doing to make good
decisions. We also wanted to know if our processing

personnel could recognize when to modify rules,
take extra steps, or refer problems to more capable
personnel. Our measurement consisted of 4 sections:

Do They Know What They Don’t Know?
This section consisted of a simple self-assessment.
Employees were asked to rate themselves com-
pared with their coworkers on a scale of 1 to 10, 10
being superior (Fig 1). They rated themselves in
the 3 portions of the test: knowledge of clinical
relevance, medical terminology, and problem-
solving ability. This enabled us to compare the
objective assessment with their personal rankings,
thus testing the findings of Kruger and Dunning.4

Do They Know How 
Important These Tests Are?
This phase consisted of a list of common labora-
tory scenarios, which describe test requests along
with a specimen source and a patient location.
(Fig 2). Participants were asked to assign the clini-
cal importance (eg, “routine test,” “moderately
important—expedite,” “extremely important—
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Fig 1. Self-assessment portion of the competency examination. Fig 2. Test of knowledge of clinical relevance of laboratory tests.
HOP, HIV outpatient clinical ICU, intensive care unit; NBT,
nitroblue tetrazolium; RPR, rapid plasma reagin; SUDS, Single
use diagnostic system (Murex, Norcross, GA).

1. Compared with my coworkers, I would rate my personal knowledge 
of laboratory tests as: 

2. Compared with my coworkers, I would rate my personal knowledge of 
medical terminology as: 

3. Compared with my coworkers, I would rate my personal ability to 
properly handle problems as: 

9 8 7 6 5 4 3 2 1

superior above average average below average poor

10

9 8 7 6 5 4 3 2 1

superior above average average below average poor

10

9 8 7 6 5 4 3 2 1

superior above average average below average poor

10

Part 1. Self Assessment: In today’s world, the word “STAT” is overused. You may get a STAT request because 
of life-threatening conditions (clinical need) or because someone forgot to get a 
preoperative CBC (nonclinical need). 

For each of the following tests, indicate the usual level of importance and priorities that 
are clinically appropriate according the following guidelines:

Indicate    A. If the test is not immediately important (routine)
B. If the test is moderately important and needs to the expedited.
C. If the test is extremely important and must be processed ASAP.
D. If you aren’t sure or don’t know.

If you are 100% sure of your answer, mark the third column Y; otherwise mark it N or 
leave it blank. 

Testing Situation
Importance 

Rating (A-D)
Are you

sure? (Y/N)

CBC on outpatient from the medical office building

Cardiac markers on patient in Emergency Department

HIV test from the outpatient area 

SUDS test from a needlestick incident

Urinalysis from labor and delivery

Liver profile on patient from nephrology

NBT test from pediatric emergency room

Spinal fluid for cell count from the family doctor

Cardiac markers on patient in ICU

Immunodeficiency profile from the HOP clinic

Postassium (K+) from ICU

RPR from nursery

Part 2. Matching:
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perform ASAP,” or “don’t know/not sure”). Further,
the participants were asked to indicate if they were
100% sure of their answer. Incorrect answers
qualified by the participant as “sure” were scored
0 points, whereas incorrect answers qualified “not
sure” were scored 1 point. Correct answers that
were qualified as “not sure” scored 3 points, and
correct answers qualified as “sure” earned 4
points. The rationale for the “sure” and “not sure”
qualifications is our belief that knowledge applied
with confidence encourages problem solving,
while confidently applied incompetence creates
failures. As Charles Darwin observed in 1871,
“Ignorance more frequently begets confidence
than does knowledge.”7

Do They Know What the Words Mean?
This feature included matching a list of medical
terms used frequently in the ordering of tests. The
list of choices contained 1 correct meaning but
also a large number of distractors (Fig 3). Correct
answers scored 1 point, and incorrect answers
were given 0 points.

Can They Solve Difficult Problems?
This portion had multiple-choice questions con-
taining difficult situations likely to occur in the
personnel’s actual work experience (Fig 4). These
scenarios were based on real-world experience and
were designed to test highly significant and highly
complex scenarios.6 One of the scenarios paral-
leled the case used in the Q-Probes study, and oth-
ers were based on actual incidents. Five choices
were presented for each question, and the choices
were assigned value from most-appropriate
answer (5 points) to least-appropriate answer (1
point). The grading and scoring criteria were
developed by a consensus of technical supervisors.

RReessuullttss
The objective portions of the examination were
evaluated to determine the total score as well as the
section score by individual. The scores were
expressed as a percentage of total possible. Forty-
one employees were assessed; the descriptive statis-
tics are summarized in Table 1. Performance varied
greatly among individuals. Some individuals
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Fig 3. Test of knowledge of medical terminology. Fig 4. Test of problem-solving ability.

Match the following words on the left with the meaning of the term from 
the list on the right. 

Words Meanings

Pericardium _____ 1. the odor of the fluid 2. common urine collection method

Amniotic _____ 3. from an artery 4.  transmitted during sex

Catheter _____ 5. from the inner ear 6.  a common anticoagulant

Arterial ____ 7. mucous membrane 8.  about the liver

Venous ____ 9. color description of urine 10.  from a planet in outer space

Heparin ____ 11.  liquid in the blue top tube 12.  “water bag”

Clean catch ____ 13.  a disease of the heart 14.  a disease of the liver

Hepatic _____ 15.  red-tinged in color 16.  do this fast

Anaerobe _____ 17.  sac that surrounds the heart 18.  tube inserted for collection

Synovial _____ 19.  a type of bacteria 20.  a disease of bone

ASAP _____ 21.  from a vein 22.  a type of virus

HIV _____ 23. from the knee joint 24.  laboratory inspection organization

Part 3. Definitions:

1. A spinal fluid marked “STAT” is brought to the laboratory by a nurse. The 
specimen tube itself is not labeled with the patient’s name. In fact, the tubes 
themselves are not labeled at all. The nurse drops off the bag of tubes and 
requisitions and leaves before you discover the error. What should you do?

a. Reject the sample.
b. Order the tests and process the samples anyway.
c. Send the tubes to the laboratory without ordering any tests.
d. Discard the specimen and require that a new sample be submitted.
e. Wait for a supervisor.

2. A SUDS test specimen is hand carried to the laboratory by a nursing assistant 
because of an employee needlestick. The test has not been ordered in the SMS 
[hospital computer system] and the nursing assistant says that their computer is 
down for now. You should:

a. Reject the sample. 
b. Order the tests and process the samples anyway.
c. Send the tubes to the laboratory without ordering them.
d. Discard the specimen and require that a new sample be submitted.
e. Wait for a supervisor.

3. You receive a fast-track requisition slip with CBC and BMP [basic metabolic 
panel] checked, along with a purple-topped tube, a red-topped tube, and a 
Chlamydia transport tube—but the Chlamydia test is not ordered. You should: 

a. Process only the tests that are ordered.
b. Reject the specimens. 
c. Send the Chlamydia tube to the laboratory anyway.
d. Call the unit for clarification.
e. Wait for a supervisor.

4. A medical student brings up a blue-topped tube for a STAT preoperative prothrombin 
time (PT) and activated partial thromboplastin time (APTT). The student tells you that he 
first put the blood into the red-topped tube but then realized his mistake and poured the 
blood into the blue-topped tube. Because the specimen is not clotted, you should:

a. Process the tests that are ordered.
b. Reject the specimens.
c. Tell the student to collect a fresh specimen.
d. Call the laboratory for advice.
e. Wait for a supervisor.

Part 4. Problem solving
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scored very high (92%), while others performed
poorly (13%).

Item Analysis
The examination was also subjected to item analy-
sis to reveal opportunities for education. Every
employee (100%) ranked the clinical importance
of the nitroblue tetrazolium (NBT) reduction as
“moderately important—expedite” or “extremely
important—process ASAP.” In fact, the test is a
scheduled test that is performed only during busi-
ness hours. We presume that they assigned the
rank due to unfamiliarity with the procedure,
which is rarely requested.

Ninety-three percent erred in ranking a liver pro-
file on a nephrology patient as “extremely impor-
tant—perform ASAP” as opposed to “routine.”

In the medical terms portion of the examina-
tion, the most frequently misidentified term was
“pericardium” (73% missed). The next most fre-
quently missed terms were “amniotic” and
“heparin” (56% missed each).

In the problem-solving section, 61% of our
employees chose to simply reject a less-than-prop-
erly-labeled cerebrospinal fluid specimen rather
than take alternative actions. This choice was
given a value of 2 by the consensus group, on a
scale of 1 (poorest choice) to 5 (best choice). Only
12% chose the highest ranked choice, which was
to process the specimens.

In the scenario of a paperwork discrepancy on
a SUDS test on the source patient in a needlestick
incident, 63% chose the highest-ranked answer.
But 37% percent chose inferior answers, all of
which could have influenced the outcome. This
was an actual recent incident, and awareness of
this incident was high.

The best problem-solving performance was
exhibited in a case where a Chlamydia transport
tube was submitted, but the correct box on the

requisition form was not checked. Eighty-three
percent chose the preferred answer, which was to
forward the tube and forms to the laboratory.

A fourth scenario describes a medical student
delivering a specimen for a STAT preoperative pro-
thrombin time and activated partial thromboplas-
tin time. The student confesses that he had
mistakenly collected the specimen into a red-
topped tube but quickly poured it into the blue-
topped tube once the mistake has been realized. In
this challenge, 29% chose the preferred answer,
which was to instruct the student to get a new sam-
ple (we use a clot-activated plastic red-topped
tube). Thirty-seven percent chose the second-best
answer, which was to call the laboratory for advice.
But 34% chose an answer that could have pro-
duced a negative outcome by causing the surgery
to be delayed or cancelled.

This final scenario requires some sophisticated
knowledge to properly answer—knowledge that
clerical personnel are not expected to have. At
issue, however, is the fact that the processing per-
sonnel greet visitors, field questions, and answer
the phone. Our personnel have, in the past, offered
improper information.

Self-Assessment vs Actual Performance
Consistent with the findings of Kruger and Dun-
ning,4 the underachievers scored themselves
nearly the same as did the good performers (Figs
5-7). In all 3 areas of objective testing, those
employees in the bottom percentiles judged their
performance as average or even above average
compared with coworkers.

Table 1. Descriptive Statistics, Overall and by Section Performance (%)

Clinical Knowledge   Medical Terminology   Problem Solving Overall            

Mean 52   63   75 63  

Median 50   75   80 68  

Mode 50   75  85 70

Standard deviation 13   28   19 20  

Range 50   92   95 79  

Minimum 25   8   5 13  

Maximum 75   100   100 92         
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CCoonncclluussiioonn
This study revealed the need to assess specimen
processors’ competency and to provide training
and support for these employees. Previous train-
ing efforts had focused on computer and clerical
skills. The measurement tool is useful because it
enables us able to focus the content of interven-
tion efforts and to focus on the individuals who
scored poorly. The goal is to provide feedback to
help them improve or at least begin to recognize
their own limitations. Receiving this feedback is
seen as an essential element to the recalibration of
one’s self-assessment, thereby providing motiva-
tion to seek training or assistance.4 Our team sug-
gests that the unknowledgeable and unskilled
employees are unlikely to hand off problems or
seek consultation when they see themselves as
more capable than coworkers.

Our group is also moving forward with a
reengineering plan to integrate specimen process-
ing back into the laboratory. We have also begun
to systematically upgrade the processing positions
to an associate degree, MLT level and have used
our data as justification. We believe that this study
illustrates the utility of aggressive competency
measurements, which can lead to improved labo-
ratory outcomes.l
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Fig 5. Plot of mean of quartile score for actual performance with corresponding
mean of self-assessment for knowledge of clinical relevance of laboratory tests.
Circles indicate actual performance, squares perceived performance.
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Fig 6. Plot of mean of quartile score for actual performance with corresponding
mean of self-assessment for knowledge of medical terminology. Circles indicate
actual performance, squares perceived performance.
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Fig 7. Plot of mean of quartile score for actual performance with corresponding
mean of self-assessment for problem-solving ability. Circles indicate actual
performance, squares perceived performance.
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