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S1 Methods

Lung function measurement

Forced expiratory volume in 1 second (FEV1) and forced vital capacity (FVC) were measured
via spirometry. For the baseline examination, initially the volume-displacement dry
spirometer Vicatest 4 (Mijnhardt, Rotterdam, Holland) was used and later replaced with
MasterScope Jaeger (Viasys Healthcare, Hoechberg) which is a heated handheld
pneumotachograph. 116 women had measurements with both devices. Since we
investigated differences between the two devices we established a regression equation from
the double measurements for transforming the values between devices: FEV1 jaeger = 0.96216
* FEV1vica-0.01311; FVC jaeger = 1.037 * FVC vica — 0.01072. In the second half of the first
follow-up examination the MasterScope Jaeger was replaced with the EasyOne ultrasonic
spirometer (ndd Medizintechnik, Zurich, Switzerland) which is a handheld spirometer that
uses an ultrasonic sensor to measure air flow [1]. 28 participants were investigated with both
devices and the following transformation equations were developed to correct for the
differences between the devices: FEV1 jaeger = 1.03671 * FEV1npp + 0.21955; FVC jaeger =
1.10797 * FVC npp — 0.04149 [2]. At second follow-up all women were investigated using the
MasterScope Jaeger device because most baseline and follow-up measurements were

performed with this device.

Statistical methods

Since our study was performed over a long period of time (1985-2013), we checked our dataset
for a healthy survivor bias. Therefore, we compared baseline lung function indices and baseline
covariates of the healthy never-smoking women (HNSW) lost to follow-up to baseline
characteristics of the HNSW available at follow-up (two-sample t-test [3] and Fisher's exact

test [4] at the 5% significance level.
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We calculated GLI reference values for a subject’s predicted mean and the corresponding GLI
z-scores for FEV1, FVC or FEV1/FVC [5]. Since, the GLI reference values were developed on
a healthy never-smoking reference population, we evaluated the fit of these values in the

HNSW.

To evaluate cross-sectional fit of the GLI reference values to the spirometric values of the
HNSW we calculated the GLI-z-scores for baseline and follow-up examination. Due to the
expected standard normal distribution of the z-scores, the mean has to be zero for every age
if the reference values fit to the analysed data. As was suggested by the GLI and was already
done in other studies an absolute mean z-score > 0.5 was set as cut point for relevant
differences to the GLI reference population [6—8]. Two one-sided tests (TOST) for equivalence
[3,9-11] were performed to test the equivalence between the mean z-scores of the GLI
reference population and SALIA. A good fit was reached if the null-hypothesis of a mean z-
score outside of the interval [-0.5, 0.5] was rejected at the 5% significance level. Additional to
the mean z-score, the standard deviation and the percentage below the lower limit of normal
(LLN) were calculated for the HNSW. In clinical practice the LLN is often used to decide if a
subject’s lung function is ‘abnormal’. Approximately 5% of the calculated z-scores should lay

below the LLN of the GLI z-scores (LLN is given as -1.64).

In the HNSW with lung function measurements at baseline and follow-up examination the fit of
the GLI reference values was graphically depicted and was additionally compared to the fit of
the most common older reference values (NHANES 11l [12] and ECSC [13]) in different age
groups. Repeated lung function measurements (adjusted for median height at baseline) of the
HNSW were plotted against age together with an LMS regression curve with the height
adjusted lung function as dependent variable and only age as explanatory variable.
Additionally, an LMS regression curve of the GLI reference values for the predicted mean
(adjusted for median height) and linear regression lines of the ECSC and NHANES Il

reference values (calculated for median height) were plotted against age.
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The longitudinal fit of the GLI reference values was also analysed in the HNSW with lung
function measurements at baseline and follow-up examination using the subjects’ individual
changes in lung function between baseline and follow-up. The distribution of the differences
between the z-scores at baseline and follow-up (z+zb) was analysed. For a good longitudinal
fit, these differences should be approximately zero (mean deviations within the interval [-0.5,

0.5]) at the 5% significance level (tested with the TOST for equivalence).

In a sensitivity analysis we evaluated the cross-sectional fit of the GLI reference values in the

HNSW who participated in the baseline and at least one follow-up examination.

All analyses were conducted using R 3.1.1 [14].
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