
low EBT values when the test has been done                  
to the    proposed excessive lining mucus and destructive
processes reducing the lung volumes we would add the

the      possibility of trapped air in acute/severe asthma.
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Letter to the Editor

Exhaled Breath Temperature Measurement:
Applicability in Childhood

To the Editor:

We read the article by Hamill et al.1 The authors
provide a very well written in-depth analysis of the
factors, which might have determined the results of their
cross-sectional study. As we have gathered over the years
extensive experience with exhaled breath temperature
(EBT) multiple breaths measurement by means of
portable devices, we were prompted to share some
reflections on the study they did.

A starting point should be the interpretation of the
influence of age on EBT in childhood. The authors state
that their correlation coefficient, R¼ 0.33, was much
different from what we reported, R¼ 0.75. Wewould like
to point out that this figure refers to the healthy controls in
our study2 (reference #16 in1), and when we added into
the equation children with airway morbidity (mostly
asthma), R decreased to 0.42 (omitting the healthy
children, R would level with the R calculated by the
authors for their asthmatic population sample). This is
nicely illustrated in Figure 1a and b.

The correlation between age andEBTis lost during adult
life (or at least until elderly age). Thus, a confounding
influence is childhood, which may have contributed to the
blurring of inter-group differences, is not present in the
study of Garc�a et al.,3 who demonstrated an association
between EBT and the level of asthma control.

However, more important problems are the technical
difficulties in measuring EBT in smaller children. In
general, they require longer training and patience to be
able to perform a valid EBTmeasurement. The volume of
the thermal chamber of the device used by Hamill et al.
requires many more repeated breaths with lower lung
volumes to reach thermal equilibrium. This is reflected in
the fact that the test duration in some of their children was
as long as 8min and others just could not reach the end of
the measurement. Some of the outliers on the figures in
the paper indicate temperatures below 298C, which are
most probably flawed measurements. These may derive
among other things also from saliva and condensation of

water vapors in the device, usually taking place after the
fifth minute. Monitoring of the progress of EBT
measurement on the screen of a computer demonstrates,
that with irregular breathing a peak EBT may be reached
(usually around the 2–5min), but if no plateau is
maintained for 10 consecutive breaths, EBT starts to
falter leading to a faulty end result.
Of course, there could be other reasons for exceedingly
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Finally, we could not agree more with the authors’
conclusion that “EBT measurements may be the most
useful whenmeasured on a day-to-day basis by individual
patients.” This is the way to personalized disease
management using the opportunities provided by tele-
medicine. Devices allowing shorter duration of EBT
measurement are also needed. To our knowledge, the
manufacturer of devices used by Hamill et al. has licensed
a new individual device operating through an app on
smartphones and tablets, which completes the measure-
ment within less than 10 breaths, draws a chart with the
measured values positioned on a floating average of
10 days with calculated green, yellow and green zones
based on standard deviations. The data can be uploaded
on a specialized site and transmitted to the treating
physician at the discretion of the patients and their
parents.
We do hope that the thoughts we share may outline the

perspectives of the EBT measurement method positioned
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Fig. 1. Correlation between EBT and age of children. (a) The correlation was highly significant

among the healthy controls (open circles, n¼22, R¼0.75; P<0.001). (b) When both healthy

children (open circles) and those airway pathology (solid circles) were considered, the positive

correlation still remained, but was greatly reduced (n¼78, R¼0.43, P<0.001)2.
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