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We thank Gant Kanegusuku et al. for pointing out
that laboratory measurements subject to
measurement error too (1). We could not agree more.
While our explanation focused on obvious examples
of measurements that are too coarse (e.g. self-reported
BMI), we mentioned measurement error in laboratory
measurements only briefly (e.g. cortisol levels) (2). But
indeed, even measurements that may appear quite
accurate (e.g. because these were made using cutting-
edge technology) could in fact not reflect the true state
of the phenomenon being quantified. It is this ‘true state’
of a variable that we refer to as ‘error free’, so for some
variables, the error-free measurement may not even exist.

Irrespective of the type of measurement, key
questions about the quality of the measurement are what
is actually intended to be measured and how precise that
measurement can ever be? The former equally applies for
technical and non-technical measurements, while the
latter often can be anticipated based on what is written
on the instruction leaflet of the measurement device or
what is published in the literature.

As an example, think of the measurement of body
temperature, which could be measured for instance
using an analogue armpit thermometer or a digital ear
thermometer. Both measurements probably intend
to measure the core body temperature. The armpit
measurement is clearly not measured at the body core.
In addition, the thermometer itself may be miscalibrated,

can be

but the analogue scale is prone to reading errors too. These
aspects could result in some degree of measurement error.
In contrast, when using a digital thermometer, reading
of the temperature is (hopefully) not prone to reading
errors, but nevertheless, the temperature is again not
measured exactly at the body core and the device itself
might be subject to some inaccuracy. The extent of the
latter is commonly reported in the information leaflet of
technical measurement devices for example as coefficient
of variation (3). For other measurement devices this
might be reported on, for instance in a scientific journal.
This information helps in anticipating the possible
impact of measurement error in studies in which the
measurement device is used. This similarly applies to
laboratory measurements. Often, however, this source
of error is ignored, which may lead to researchers being
overconfident about the validity and precision of their
study results. We thank Gant Kanegusuku and colleagues
for drawing attention to this relevant issue.
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