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Time to engage in measurement uncertainty*
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SUMMARY
Measurement uncertainty is an important evolving concept in laboratory medicine. This concept is described in the ISO 
document “Guide to the Expression of Uncertainty in Measurement”, often referred to as “GUM”. GUM has two important 
aspects; a statistical one, which deals with the propagation of standard deviations; an analytical one, which counts on 
the expertise of the analytical chemist for addressing measurement uncertainty that extends beyond the obvious (sam-
ple related effects, stability of analytes, etc.). This paper gives a short introduction to the GUM concept and addresses 
the main challenges for its application in laboratory medicine (for example, the treatment of bias). Besides some basic 
GUM calculations, it describes a generic laboratory approach for calculating measurement uncertainty from available 
data (typically from manufacturers’ data sheets). The latter example shows the “spirit of GUM” which is equally important 
to the “statistics of GUM”. The dilemma connected to the treatment of bias (correct or not correct) is demonstrated by 
internal quality control data.
Keywords: measurement uncertainty; GUM; analytical expertise; bias; laboratory approach to GUM; internal quality 
control.

SOUHRN
Stöckl D.: Nastal čas zabývat se nejistotou měření
Nejistota měření je důležitým konceptem laboratorní medicíny. Tento koncept je popsán v dokumentu ISO „Guide to 
the Expression of Uncertainty in Measurement”, všeobecně známém pod zkratkou GUM. Výpočet nejistoty má dva 
důležité aspekty – jeden statistický, založený na zákonu o šíření standardních odchylek, a druhý analytický, zabývající 
se použitelností výsledku v důsledku různých vlivů působících v procesech měření. Tento článek je stručným úvodem do 
problematiky stanovení nejistot podle GUM a poskytuje laboratořím orientaci k aplikaci nejistoty měření v praxi. Kromě 
některých základních postupů vycházejících z GUM jsou popsány i přístupy vycházející z dostupných dat uváděných v 
pracovních návodech výrobců. Sdělení se také zabývá důležitým dilematem, jak postupovat při měření nejistoty s hod-
notami bias. Rovněž demonstruje použití hodnot vnitřní kontroly kvality k výpočtu nejistot.
Klíčová slova: nejistota měření, GUM, bias, vnitřní kontrola kvality, aplikace v klinické laboratoři.

Introduction

Measurement results are inherently variable due to 

the infl uences of random and systematic effects. This 

variability must be quantifi ed so that the user of the 

results has knowledge of their reliability. The Guide to 

the Expression of Uncertainty in Measurement (GUM) 

[1] provides general rules for quantifying measurement 

variability. Measurement variability quantifi ed by the 

rules of GUM is called measurement uncertainty (see 

also Table 1 for defi nitions [2, 3]). Because of confusi-

on what GUM is really about and the many personal 

* First published at http://www.westgard.com/guest41.htm. 

Table 1. Defi nitions

Measurement uncertainty [2, 3]

non-negative parameter characterizing the dispersion of the 

quantity values being attributed to a measurand, based on the 

information used

Quantity [2, 3]

property of a phenomenon, body, or substance, to which a 

number can be assigned with respect to a reference

Quantities are designated in laboratory medicine by the format 

“system–component (analyte); kind of quantity” (for example, 

serum–cortisol; amount-of-substance concentration equal to x 

μmol/l).

Measurand [2, 3]

quantity intended to be measured

interpretations of GUM, the concept is introduced by 

use of original GUM citations (indicated by “quotation 

marks” and paragraph number).

One of the most important aspects of the GUM 

concept is that “it is assumed that the result of a measu-

rement has been corrected for all recognized signifi cant 

systematic effects and that every effort has been made 

to identify such effects” (3.2.4). However, “the result of 

a measurement after correction for recognized syste-

matic effects is still only an estimate of the value of a 

measurand because of the uncertainty arising from 

random effects and from imperfect correction of the 

result for systematic effects” (3.3.1). Thus, “in general, 

the result of a measurement is only an approximation 

or estimate of the value of the measurand and thus is 

complete only when accompanied by a statement of 

the uncertainty of that estimate” (3.1.2). Measurement 

uncertainty is evaluated by two different methods; “Type 

A: method of evaluation of uncertainty by the statistical 

analysis of series of observations” (2.3.2); “Type B: 

method of evaluation of uncertainty by means other 

than the statistical analysis of series of observations” 

(2.3.3). “Type B is evaluated by scientifi c judgement 

based on all the available information on the possible 

variation of the measurand. The pool of information 

may include i) previous measurement data; ii) experi-

ence with or general knowledge of the behaviour and 




