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To the Editor

The most commonly used method to measure dynamic
hyperinflation (DH) is serial inspiratory capacity (IC)
manoeuvres during cardiopulmonary exercise tests (CPET).
The manoeuvres have to be derived from the continuously
measured breathing pattern recorded. Accounting for varia-
tions in breathing pattern prior to the IC manoeuvre is cru-
cial in order to validly calculate serial ICs upon which DH can
be diagnosed." This procedure of data interpretation is usu-
ally performed by a pulmonary function technician and the
outcome should be independent of the individual techni-
cian.? The focus of this study is therefore to determine the
intra- and interobserver agreement of IC measurements at
rest and at peak exercise.

In a single-centre cross-sectional cohort study, 11 techni-
cians from the Radboud University Medical Centre (Nijme-
gen, The Netherlands) participated. The study was
conducted according to the Declaration of Helsinki and was
approved by the research ethics committee of the Radbou-
dumc (2018-4357), the study does not fall within the ambit
of the Medical Research Involving Human Subjects Act.

40 CPET datasets were used from clinical practice.
The technicians were all considered to be experienced
assessors (+15 years) of IC measurements in the datasets
(weekly assessment). To assess inter-observer agreement,
30 datasets were evaluated. The datasets were randomly
chosen from a database containing all CPETs between
May 2019 and December 2019. Characteristics are pre-
sented in Table 1. The other 10 datasets were revaluated
at a different time to determine intra-observer agree-
ment. In all datasets, the technicians had to determine
the correct breathing level prior to a rest and peak IC
manoeuvre.

The intra-class correlation coefficient (ICC) was used
to determine intra- and interobserver agreement. An ICC
>0.8 was considered to be close to perfect agreement.
We chose a two-way random model, absolute agreement
(instead of consistency), and a single measures ICC. For
the intra-observer agreement we calculated the ICC per
observer and determined the mean with standard
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deviation (SD) or median with interquartile range (IQR),
dependent on normality. Normality was tested with Q-Q
plots.

All the analyzed variables were normally distributed. The
technicians scored a mean (SD) IC at rest of 2.33 L (0.68 L).
The mean IC at peak exercise was 1.91 L (0.66 L). The ICC of
the inter-observer agreement of IC rest and IC at peak exer-
cise was 0.967 (95%Cl: 0.948-0.982, p-value 0.00) and 0.976
(95%Cl: 0.961-0.987, p-value 0.00), respectively.

The intra-observer agreement ranged between 0.980-
1.00 for IC at rest, and 0.976-0.996 for IC at peak
exercise.

In this study we determined the intra- and interob-
server agreement of IC assessment by pulmonary function
technicians. Guenette et al.® suggested that the manual
calculation is subjective and could introduce an observer
bias. Despites all this, we found that interpretation of IC
at rest and peak exercise is excellently done by techni-
cians. Combined with earlier studies,* we can now con-
clude that both IC measurements can be used validly.
The validity of IC measurement is of great importance in
the assessment of (dynamic) hyperinflation and guidance
of pharmacotherapeutic and non-pharmacotherapeutic
disease management. Hyperinflation is known to be
stronger correlated with symptoms of patients than FEV;,
and is therefore more clinically relevant.> © To the best
of our knowledge this is the first study that showed that
assessment of IC is reliably done and thereby contributes
to good clinical practice.

Table 1 Patient characteristics (n=30 tests), values are
present as mean (SD). The non-COPD group comprises sub-
jects referred for dyspnoe on exertion and restrictive pulmo-
nary disease.

Age, years 62.3 (11.0)
Sex, males/females 16/14

BMI 24.9 (6.4)
FEV1, L 1.46 (0.79)
FEV1, %pred 50 (25)
FEV1/FVC% 49 (18)
COPD Gold I/11/11/1V 1/4/15/5
Non COPD 5
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