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By David Plaut

COMPLEXITIES
A discussion based on means and
peer group data of common questions
regarding quality control. 

| Q U A L I T Y  C O N T R O L  |  

Unraveling the

,part 1

Fig. 1 

Calculation of Laboratory Mean

Run Result Cum. % diff SDI Run Result Cum. % diff SDI

ID Mean (n=30) ID Mean (n=30)

1 12.4 12.4 -4.6 -0.6 16 11.9 11.9 -0.2 0.0

2 11.0 11.7 1.1 0.1 17 11.1 11.8 0.2 0.0

3 11.2 11.5 2.6 0.4 18 11.3 11.8 0.5 0.1

4 11.6 11.5 2.6 0.3 19 12.5 11.8 0.1 0.0

5 14.2 12.1 -1.9 -0.3 20 10.4 11.8 0.7 0.1

6 11.8 12.0 -1.5 -0.2 21 12.1 11.8 0.6 0.1

7 11.6 12.0 -1.1 -0.1 22 12.0 11.8 0.5 0.1

8 11.9 12.0 -1.0 -0.1 23 11.2 11.8 0.7 0.1

9 12.5 12.0 -1.5 -0.2 24 11.8 11.8 0.7 0.1

10 11.1 11.9 -0.8 -0.1 25 11.6 11.8 0.8 0.1

11 10.4 11.8 0.4 0.1 26 11.3 11.7 0.9 0.1

12 12.1 11.8 0.2 0.0 27 13.9 11.8 0.3 0.0

13 12.4 11.9 -0.2 0.0 28 11.6 11.8 0.3 0.0

14 12.1 11.9 -0.3 0.0 29 13.6 11.9 -0.2 0.0

15 11.6 11.9 -0.1 0.0 30 11.2 11.8 0.0 0.0

Mean 11.8

SD 0.9

CV 7.9

Min 10.4

Max 14.2FIGURES/COURTESY DAVID PLAUT

Editor’s note:
This is the first in a two-part series. Part 2 will discuss how many

laboratory means are needed for a peer comparison. 

Quality control (QC) can be a perplexing issue. There
are common and related questions frequently asked: 

1. How many data points are needed to establish a
mean for a new lot of control?  

2. Once I have a mean, how do I establish a stan-
dard deviation (SD)?

Establishing a Mean for a New Lot of Control
My first serious study of the first question began about 30

years ago when I was working with a short-dated, whole blood-
based blood gas control. The customary answer of 20-30 points
made it expensive and impractical—the product lasted only 60
days, and one-third to one-half of the life of the material would
be depleted before the mean was established and ready to use
for quality monitoring.  

I worked with laboratory professionals in Miami to examine
data from several lots of three levels of blood gas control using a
form similar to that shown in Fig. 1. The data in the Cumulative
Mean column indicates that by and large the mean for these data
becomes stable after some eight data points. This study was pub-
lished for the American Association for Respiratory Therapy as
an abstract for the national meeting in 1978.1

Two Aspects, Two Approaches 
There are two aspects of this study that the group felt were

important enough to explore in more detail. First, we knew that
blood gas instruments, using no true reagents or reactions in the
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