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This is the third in a series of four essays on www.

acutecaretesting.org.

The first essay, “Quality control in theory and practice —
a gap analysis”, raised the question: Has “the system”
given front-line laboratory workers the knowledge
and tools they need to make quality control decisions
wisely? Or is there a significant gap between QC theory
and QC practice at the front line?

The second essay, “I found the gap... it’s in the
basement!”, provided examples and exercises to support
my fear that “the founding principles of laboratory
quality management are often poorly understood,
inadequately practiced and inherently flawed.”

Both previous essays ended by asking “/f you would
like to discuss this essay, or test your quality savvy with
online quizzes, log on to www.zoebrooksquality.com/

harmonize.”

This current essay will examine highlights from one of the
online quizzes to see if this informal sampling supports
the existence of a gap between QC theory and QC
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practice. It will also raise the issue of a deeper and more

insidious gap — a gap between perception and reality.

Read on ... the gap deepens!

Introduction

What do you think? If a group of experienced laboratory
professionals examined a series of quality control charts,
would it be reasonable to expect them to generally
agree whether or not those charts reflected an analytical

process that meets clinical need?

If you posed a series of questions on theoretical concepts
of basic principles of laboratory quality control, would

you expect these laboratory professionals to agree?

Thanks to this wonderful Internet age we live in, and
the good folks who completed these online quizzes, we

can compare your expectations to a sampling of reality.

I would like to sincerely thank the 21 brave souls, at
the time of writing, who completed the “Quiz with QC
charts for evaluation”.

Page 1
Article downloaded from acutecaretesting.org


http://acutecaretesting.org
https://acutecaretesting.org/en/articles/quality-control-the-gap-deepens

“Quiz with QC charts for evaluation”

There were four online quizzes or opinion polls. The
most interesting patterns and concepts were seen in the
“Quiz with QC charts for evaluation”. This quiz had 11
questions, each with the following choice of answers:
a) | agree completely

b) I think so

¢) | don’t think so

d) | disagree completely

e) There is not enough information to decide

For ease of analysis in this essay, | condensed the

answers into three mutually exclusive choices:

1. I agree, or think so
2. | disagree, or think not

3. There is not enough information to decide

Why not play along

Before you scroll down to see the questions, make a
table of question numbers 1-11 and the answer choices

above to check off your answers:

TABLE 1 presents questions 1-6, involving examination
of a QC chart and assessment of clinical acceptability of

methods.

TABLE 2 presents questions 7-11 dealing with basic

theoretical concepts.

Question

analytical process that meets clinical need?

1. Assume that the pattern on the chart shown is similar for all control samples for a laboratory analyte.

Question: To what degree would you agree or disagree with the following statement: This control reflects an
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Do you
0O Agree, or think so
O Disagree, or think not, or

O Think there is not enough information to decide?

Ron Haas: History of GFR and practical issues related to implementation
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2. Assume that the pattern on the chart shown is similar for all control samples for a laboratory analyte.

Question: To what degree would you agree or disagree with the following statement: This control reflects an
analytical process that meets clinical need?
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3. Assume that the pattern on the chart shown is similar for all control samples for this method for blood glucose,
where CLIA proficiency testing requirements are set at £10 % or 6 mg/dL. The mean on this chart is assigned at
100 mg/dL, and the SD is assigned at 3.0 mg/dL.

Question: To what degree would you agree or disagree with the following statement: This control reflects an
analytical process that meets clinical need?
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4. Assume that the pattern on the chart shown is similar for all control samples for this method for blood glucose,
where CLIA proficiency testing requirements are set at £10 % or 6 mg/dL. The mean on this chart is assigned at
100 mg/dL, and the SD is assigned at 1.5 mg/dL. A shift in the mean occurred midway through the time period.

Question: To what degree would you agree or disagree with the following statement: Assuming the method
was “OK” (met clinical need) prior to the shift in the mean, the change observed with this shift would cause this
method to no longer meet clinical need?
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5. Assume that the pattern on the chart shown is similar for all control samples for this method for blood
glucose, where CLIA proficiency testing requirements are set at £10 % or 6 mg/dL. The mean on this chart is
assigned at 100 mg/dL, and the SD is assigned at 3.0 mg/dL.

Question: To what degree would you agree or disagree with the following statement: The mean and SD values
assigned on this QC chart reflect the observed accuracy and precision of this QC sample?

i 150
W00 -250
W
000
AT
.60 e
mea -350

R R S R R O - AL 1 A T A T A 0 N =5 I 1 . 1]

[ += *hzt AFIr atise [T |

6. Assume that the pattern on the chart shown is similar for all control samples for this method for blood glucose,
where CLIA proficiency testing requirements are set at £10 % or 6 mg/dL. The mean on this chart is assigned at
100 mg/dL, and the SD is assigned at 1.5 mg/dL.

Question: A shift in the mean occurred midway through the time period. To what degree would you agree or

disagree with the following statement: This method exhibits a negative bias following the shift in the mean?
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TABLE 1
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Question

/. To what degree would you agree or disagree with the following statement: The mean value assigned on a

QC chart reflects the observed accuracy of a QC sample?

8. To what degree would you agree or disagree with the following statement: The SD value assigned on a QC

chart reflects the observed precision/imprecision of a QC sample?

9. Assume that the pattern on each QC chart is similar for all control samples for a laboratory analyte. To what
degree would you agree or disagree with the following statement: As long as all the points on a QC chart are

within 2 SD of the mean, we can be sure that the method meets clinical need?

10. To what degree would you agree or disagree with the following statement: On a QC chart where NO

change has occurred, 95 % of values will fall within £2 SD of the mean?

11. To what degree would you agree or disagree with the following statement: On a QC chart where NO change

has occurred, 5 % of values will fall between 2 and 3 SD from the mean?

QUIZ RESULTS AND DISCUSSION
Practical questions — assessments of QC charts

The first six questions involved examination of QC
charts. The percentage of the 21 people selecting each
answer is shown in FIGURE 1. My chosen correct answer

is indicated by the star.

Quiz #4 Selections by Question

| Quiestions 1-6 involve practical chart assessment
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OAgree or think so EDisagree or think so ONot enough information

FIGURE 1
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Discussion

As introduced in the acutecaretesting.org essay | found
the gap its in the basement to decide if a QC sample
reflects a method that meets clinical need, you need to

know each of four cornerstones of quality,

1. The best estimate of the true value for a QC sample
(the number you should get).

2. The allowable error limit (maximum variation
before results are unacceptable).

3. The current actual/observed/measured mean value
of a single Gaussian data set.

4. The current actual/observed/measured standard

deviation of the same Gaussian data set.

In questions 1 and 2, even though there were no
values provided for any of the four cornerstones (or even
the analyte name), only 43 % of respondents said there
was not enough information to assess the acceptability
of these QC charts.

Questions 3, 4, 5 and 6 used variations of QC charts
for glucose where the information provided included
the allowable error limit and the assigned mean and SD
values. No values were provided for the true value, or
for the current actual/observed/ measured mean and SD.

In question 3, a stable data pattern with all results
within +2 assigned SD, only 20 % of respondents
correctly indicated there was not enough information
to decide whether or not this QC sample represented a

method that met clinical need.

Without knowing the true value, how could you assess

accuracy or total error?

In question 4, where the QC chart showed a dramatic
shift of +2 SD, 45 % of respondents thought that
“the change observed with this shift would cause this

method to no longer meet clinical need.”

Twenty-five percent thought the method would still be
OK after the shift. Only 30 % said there was not enough
information to decide whether or not this QC sample

Zoe Brooks: Quality control... the gap deepens

represented a method that met clinical need.

That is an incredibly even split of opinions — when you
consider that only one of those answers can possibly be
right! Think about it.

If you do not have enough information, then you
cannot decide if the method is OK or Not OK. If you do
have enough information, then it is either OK or Not

OK. Only one answer can be right!

Over half the people got this question (and others)

wrong!

Remember the introduction from the acutecaretesting.
org essay Quality control in theory and practice a gap
analysis: “Millions of times every day, in a myriad of
distinctive laboratories around this globe, front-line
workers make the final decision on the quality of results

they report.

If they decide the quality is “OK”, patient results are
released to impact clinical decisions, and proficiency
values reflect the overall ability of the laboratory to
meet performance standards.”

| think the QC charts in question 3, 4 and 6 show
oversimplified versions of the type of quality control
decisions that are made “millions of times every day...”
Is the system OK, or still OK after a shift?

Would you agree that the majority of laboratory
workers should reach the same decision for this type

of question?

The most common choice in question 4 was that “this
method no longer met clinical need!”.

This decision would likely lead to spending time, money
and effort to correct the unacceptable quality, and to
the delay of patient results. Was that the right decision?
I would say “No. There is not enough information to
decide.”

Question 5 asked if “the mean and SD values assigned on
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this QC chart reflect the observed accuracy and precision
of this QC sample”. Only 35 % of respondents disagreed,
presumably because they recognized that the SD assigned
on this QC chart was double the observed SD.

The acutecaretesting.org essay | found the gap its in
the basement: presented examples of how this practice
reduces the ability of staff to detect a shift in the mean.
Assigning the SD at higher than its actual value is one of

the greatest contributing factors in the QC gap.

It is difficult to eliminate this problem if only 35 % of

people can recognize the problem!

In question 6, a negative shift in the mean occurred
midway through the time period. When asked if “This
method exhibits a negative bias following the shift in
the mean”, 53 % agreed, 21 % disagreed and only 26
% correctly concluded that they did not have enough

information to decide.

The information provided for this question did not
include cornerstone #1: the true value. Bias is the
variation between the measured mean and true value.
Many people look at a QC chart and assume that the
assigned mean value is the true value.

That false assumption contributes to the gap between

QC theory and practice.

Questions on theoretical QC concepts

The dispersion of the percentage of the 21 people
selecting each answer for questions 7-11 is shown in
FIGURE 2.

My chosen correct answer is indicated by the star.
Theoretically, the majority of laboratory professionals
agree — unlike when they were asked to practice that
QC theory with specific QC charts as discussed above.

Quiz #4 Selections by Question

| Quiestions 7-11 deal with theory |
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The gap between perception and reality

In contemplating how this gap between QC theory
and practice thrives in a scientific world, | have come
to suspect the existence of another deeper, more
worrisome, gap that makes this first gap difficult to fill:
a gap between perception and reality.

In other words, what people perceive to be true about

laboratory quality is often not really so.

TABLE 3 compares perception (based on what | have
seen and heard over years of discussions with a wide
variety of laboratory professionals in many settings) to
reality (based on scientific studies, literature references

and conversations with quality control experts).

[ realize that the material in this table may be controversial
and apologize if it offends anyone. | hope you will use
this as an incentive to examine your QC practices and
open discussions with your staff and colleagues.

As | have stated in the previous essays: these are my
personal observations and opinions. | sincerely hope
that many will stand up and prove me wrong! Indeed,

this should not be true!

Now, please read again only the left side of that table.

Here's the problem:

*  The people who believe only the left side of that
table do not see the gap between QC theory and
practice.

*  The people who are in a position to do something
to close the gap often do not see it. They think
theory is being applied correctly and no problem
exists.

*  People who realize the gap between QC theory
and practice exists are generally not in a position to

close the gap.

As | said... the gap deepens.

Perception — what some people believe

Reality — based on my observations and
experience

Laboratories practice sound quality control theory.

The practices in use would not be sanctioned by quality
control experts.

Laboratories monitor and control method accuracy.

They seldom set a true value for QC samples. Accuracy,
by definition, is agreement with the true value.

QC samples will detect and reflect change in the patient
population.

Some QC samples show no change in measured values
when patient samples change significantly.

Examination of shifts and trends on QC charts will
immediately alert users to change in the accuracy or
precision of analytical processes.

QC charts are often created with assigned mean and SD
values that do not reflect actual current performance.
Significant change will not be noticed if SD values
are assigned on QC charts higher than their observed
values.

They are using the Westgard rules.

Variations of these rules have evolved over time that
bear little resemblance to the originals. In online Quiz
#3, QC statistics — confusion or comprehension?, only
five of 17 respondents were able to name the same
Westgard rules that | know.

QC rules will immediately alert them to change in
method accuracy or precision so corrective action can
be taken before bad patient results are reported.

Even in a properly designed system using the original
Westgard rules, small shifts cannot be detected for
several runs.

They can monitor quality by examining a QC chart:
as long as results fall within £2 SD on a QC chart, the
analytical system meets clinical needs.

The QC chart reflects only observed performance.
Without a separate comparison to acceptable
performance (true value and TEa limits) there is no way

to judge if a method meets clinical need.

Zoe Brooks: Quality control... the gap deepens
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It is acceptable to use the same QC rules and strategy
for every analytical process at all times.

Method performance changes with unavoidable
events such as reagent or calibrator changes. Some
methods are more technically challenging and always
operate close to the limit of the performance standard.
QC practices must change to compensate for the
relationship between observed performance and the
performance standard. If results must fall within 10 %
of the true value and current accuracy and precision
sees them falling 9 % from true, then choose a strategy
to watch very closely. If results must fall within 10 %
of the true value and current accuracy and precision
sees them falling only 2 % from true, then choose a
less demanding QC strategy to minimize false rejects.
In the online Quiz #3, QC statistics — confusion or
comprehension?, only one of 17 people indicated that
QC would vary QC rules to match performance.

Good proficiency test results equate to good laboratory
quality.

Proficiency surveys consist of only a few samples tested
over large time intervals, and results are often received
weeks after the event. Changes that occur between
proficiency surveys can seriously impact patient
outcomes, if internal QC practices fail to detect them.

Good peer review results equate to good laboratory
quality.

Peer comparisons merely tell you that you are performing
about the same as others using your method. There is
no link to clinical need.

Laboratories consistently ensure that the results they
report to clinicians are close enough to the true value to
allow the clinician to make the correct medical decision.

Laboratories seldom define performance standards that
state the maximum allowable variation from the true
value for QC samples.

TABLE 3: The gap between perception and reality

Conclusion

What do you think?

Do these gaps exist?

Did this group of experienced laboratory professionals
agree closely enough that the sample QC charts

reflected analytical processes that meet clinical need?

Did enough of them agree on theoretical concepts of
basic principles of laboratory quality control?

What would happen if you tried quizzes like this in your

laboratory?

| remain convinced that medical laboratory quality
control is not generally practiced in a manner that
reflects the theory recommended by experts and
authorities.

Zoe Brooks: Quality control... the gap deepens

Once again, these are my observations, and | truly hope
that many of you will stand up and prove me wrong. If
you would like to discuss this essay, or test your quality
savvy with a new quiz, log on to www.zoebrooksquality.

com/harmonize.

You will find:

*  Anew quiz with blood gas QC examples

*  More details on the gap between perception and
reality

e Summaries of the original four quizzes and opinion
polls

e Additional details for the “Quiz with QC charts
for evaluation” with scenarios using the four
cornerstones

e Discussion forums related to the quizzes, concepts
and gap(s)
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