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ABSTRACT: Premature birth is related to a chronic respiratory morbidity, which
may persist until school-age. In these children, the forced oscillation technique would
be suitable for evaluation of lung function even at preschool age, since it requires only
minimal patient cooperation.

In order to investigate the oscillometric findings related to premature birth, using
the oscillation technique and conventional lung function methods 49 school-aged
children born prematurely with (n=15) or without (n=34) chronic lung disease (CLD),
and 18 healthy children born at full term were studied.

Children with CLD had higher respiratory resistance (Rrs,5) and lower reactance
(Xrs,5) than prematurely born children without CLD or healthy controls. Both Rrs,5

(r=-0.55, p<0.0001) and Xrs,5 (r=0.76, p<0.0001) were significantly associated with
forced expiratory volume in one second (FEV1), the agreement with spirometry being
better in Xrs,5 than in Rrs,5 (p=0.02). Rrs,5 was significantly related to airway resistance
(Raw) measured by body plethysmography (r=0.63, p<0.0001), but underestimated
resistance at high values of Raw. There was no significant relationship between the
pulmonary diffusing capacity and the oscillometric findings.

Compared to conventional methods, the oscillometric method yields concordant
information on the severity of lung function deficit in children born prematurely, with
or without chronic lung disease. In these children, the oscillometric findings are
probably due to peripheral or more widespread airway obstruction. As conventional
methods are not usually suitable for preschool children, oscillometry may serve as an
alternative for early evaluation of chronic lung disease among children with
premature birth in clinical or research settings.
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Chronic lung disease (CLD) of prematurity is a major
cause of long-term pulmonary sequelae in early childhood.
It is associated with bronchial obstruction and hyperre-
sponsiveness, which may persist until school-age or young
adulthood [1±6]. In these children, pulmonary function
tests are important in the evaluation of the disease seve-
rity and the individual response to treatment, both in
clinical and research settings. Since conventional lung
function measurements require considerable patient co-
operation, the lung function of prematurely born children
cannot usually be assessed until school-age. Furthermore,
the neurological manifestations associated with prema-
ture birth may hamper the assessment of ventilatory
function in later stages of childhood.

The forced oscillation technique (FOT) [7±10] is of
interest, especially in children with pulmonary diseases,
since the lung function can be measured during normal
tidal breathing. Therefore, the method requires only mini-
mal cooperation and is applicable also at preschool age.
By using the oscillometric method, the mechanical pro-
perties of the lung have been described in children with

asthma [8, 11±15] and cystic fibrosis [8, 16, 17], but there
is only little data available on children with a history of
premature birth, with or without CLD. DUIVERMAN et al.
[18] found only subtle lung function changes with FOT
among children with a history of premature birth, but ac-
cording to the reported neonatal data, the disease severity
of their study subjects was probably mild. Furthermore,
these authors did not compare the oscillometric results
with those obtained with conventional methods. Therefore,
the suitability of the oscillometric technique to detect
abnormalities in this patient group remained to be solved.

The aim of the present study was to investigate the lung
function in school-aged prematurely born children with
severe CLD, by using the oscillometric method. In order to
evaluate the suitability of the method in expressing the
severity of the CLD, the relationship of oscillometric mea-
surements with conventional lung function tests such as
spirometry, whole body plethysmography and pulmonary
diffusing capacity, was assessed, and the test results were
compared with children born prematurely without a history
of CLD, and full term healthy controls.
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Material and methods

Study subjects

A total of 49 school-aged children, belonging to a group
of very low birth weight infants, born prematurely (birth
weight <1,500 g and/or gestational age <30 weeks), and
treated between 1989±1991 at the neonatal intensive care
unit of the Children's hospital (now the Hospital for
Children and Adolescents), University of Helsinki, Fin-
land, were studied. Of these 49 children, 15 had a history
of chronic lung disease (CLD), defined as the need for
continuous supplemental oxygen at postconceptual age of
36 weeks [19]. The neonatal data, collected from the hos-
pital records, relating to the study of children born pre-
maturely have been presented in table 1. A group of 18
healthy, nonatopic children of the same age and born at
full term, were recruited as a control group; they had no
respiratory symptoms or signs and the results of the flow-
volume spirometry were normal. The anthropometric data
of the children at the time of the study have been pre-
sented in table 2; according to analysis of variance
(ANOVA), the groups did not differ significantly with
respect to age, weight or height.

The chronic lung disease of the study children was
stable during the measurements, and none of the children
had respiratory infection at the time of the study. In the
CLD group, four children were on inhaled corticosteroids;
of these, three used inhaled bronchodilators and two
inhaled sodium cromoglycate regularly. In the non-CLD
group, only one child received regular inhaled cortico-
steroid treatment. Additionally, five children in the CLD
group and 10 children in the non-CLD group had used
inhaled asthma medication as on demand basis, either
bronchodilators, cromones or corticosteroids. Two children
also received medication for epilepsy (one in the CLD and
one in the non-CLD group). b2-agonists were not allowed
for 12 h preceding the test.

Informed consent was obtained from the parents and the
study was approved by the local ethics committee.

Methods

Pulmonary function was tested in the Depts of Aller-
gology (oscillometry, spirometry and diffusing capacity)
and of Clinical Physiology (whole body plethysmogra-
phy), Helsinki University Central Hospital. Impulse oscil-
lometry (Jaeger, WuÈrzburg, Germany) [10], a modification
of the forced oscillation technique (FOT), was used in this

study. Both methods measure input impedance of the
respiratory system, FOT by using pseudorandom noise
and impulse oscillometry by using rectangular pulse sig-
nals containing harmocis up to 35 Hz or higher, while the
patient is breathing quietly. The output pressure and flow
signals are analysed for their amplitude and phase diffe-
rence, to determine the resistance (Rrs) and reactance (Xrs)
of the total respiratory system. In oscillometric measure-
ments, the impulse interval was set to 0.3 s, and by using
Fast Fourier transformation, Rrs and Xrs were calculated
as a function of the oscillation frequency of 5±35 Hz. The
pneumotachograph of the device was calibrated daily,
and the system was weekly checked against a reference
impedance of 0.2 kPa.L-1.s.

During the measurement, the child was in a sitting
position, breathing quietly through a mouthpiece. A nose
clip was used and the cheeks were supported by the hands
of the investigator, to minimize pressure loss through the
upper airway shunt [20]. The pseudorandom noise method
[7] applies a statistical coherence function for evaluation
of signal-to-noise ratio. As the impulse oscillometry in
the present study does not provide such an estimate, flow
and impedance versus time tracings were used in order to
evaluate signal quality during data acquisition. In a simi-
lar manner to KLUG and BISGAARD [14, 15], segments last-
ing for 20±40 s, characterized by regular breathing pattern
and lack of abrupt changes in impedance, were selected
for the measurement. The measurements were repeated at
least three times, and of these, three reproducible mea-
surements were selected for the analysis, to calculate a
mean value for Rrs at 5, 10 and 20 Hz, Xrs at 5 and 10 Hz
and the resonance frequency (fres; the frequency where
the reactance has the value of zero). The neonatal data of
the study subjects were not available for the investigator
at the time of the measurements. The results were com-
pared to the reference values by DUIVERMAN et al. [21].

Flow-volume spirometry was performed with a pneumo-
tachograph (Spirotrac III, Vitalograph Ltd, Buckingham-
shire, UK), preceded by the oscillometric measurement at
the same day. At least three acceptable forced expiratory
curves were recorded according to the reproducibility cri-
teria of the European Respiratory Society [22]. The curve
with the highest sum of forced expiratory volume in one
second (FEV1) and forced vital capacity (FVC), was se-
lected. The following spirometric parameters were
recorded: FVC, FEV1, FEV1/FVC ratio, and maximum
expiratory flow at 50% and at 25% of FVC (MEF50 and
MEF25, respectively). The reference values by POLGAR

and PROMADHAT [23] were used for the analysis.

Table 1. ± The neonatal data of the study children with or
without a history of chronic lung disease (CLD) due to
prematurity

Non-CLD CLD

Subjects n 34 15
Birth weight g 1100 (680±1575) 760 (600±1460)***
Gestational age weeks 28.0 (25.3±30.9) 26.9 (24.1±30.7)*
Duration of ventilator
treatment days

5.5 (0±43) 48 (7±101)***

Duration of supple-
mentary oxygen days

16.5 (0±69) 101 (60±1670)**

Data expressed as mean (range). *: p<0.05; **: p<0.01; ***:
p<0.001.

Table 2. ± Anthropometric data of the control subjects
and study children with or without the history of chronic
lung disease (CLD), at the time of the study

Controls Non-CLD CLD

Subjects
n

18 34 15

Sex F/M 9/9 19/15 8/7
Age yrs 8.2 (5.3±10.7) 8.1 (7.3±9.0) 8.4 (7.8±9.2)
Height
cm

130 (110±146) 126 (114±137) 127 (112±144)

Weight
kg

27.9 (19.5±42.0) 25.4 (19.5±37.0) 24.1 (16.0±47.0)

Data expressed as mean (range). F: female; M: male.
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The pulmonary diffusing capacity and the static lung
volumes were measured by the single breath method [24]
(Masterscreen-PFT, Jaeger GmbH, WuÈrzburg, Germany).
The measurement was performed at the same day as
the oscillometry, except in two children, where due to
technical reasons, the measurement was performed within
two weeks of the oscillometric measurement. In these two
children, the condition was stable between the interval. A
volume of 90% of inspired vital capacity (VC) was used
for breath holding; the washout volume was preset at 500
mL and the sample for expiratory gas fractions was 750
mL. Two to three tests were performed at intervals of 4
min. Mean values of acceptable measurements were used
for analysis of the VC, residual volume (RV), total lung
capacity (TLC), RV/TLC ratio, pulmonary diffusing
capacity (DL,CO) and diffusing coefficient for carbon
monoxide (KCO). The reference values by POLGAR and
PROMADHAT [23] were used for the static lung volumes,
and those by COTES et al. [25] for DL,CO and KCO.

Whole body plethysmography (Body-Screen II, Jaeger)
was performed for the child patients in another laboratory,
the median (range) interval between the oscillometry and
plethysmographic measurements being 9 (3±33) days. The
mean values of three to five successive measurements of
TLC, RV, airway resistance (Raw) and specific airway con-
ductance (sGaw) were recorded. The reference values by
POLGAR and PROMADHAT [23] were used for the analysis.

Statistical analysis

For statistical analyses, the results of lung function tests
were compared between the study groups by using
ANOVA, Bonferroni/Dunn's application for multiple
comparisons. For the relationship between the different

lung function tests, Pearson's correlation coefficient was
calculated. Kappa (k) statistics were used to describe the
agreement in lung function between spirometry and the
oscillometric method; McNemar's test was used to com-
pare the agreement of different oscillometric variables
with spirometry. A p-value <0.05/3=0.017 was considered
significant in group comparisons, otherwise the null
hypothesis was rejected with p-values <0.05.

Results

The pulmonary function data of the study groups are
summarized in tables 3 and 4. All the prematurely born
children and the control subjects could co-operate (repe-
ated tidal breathing at least 20 s) during oscillometric
measurements. In one case, the result was rejected due to
technical artefacts. One child with a history of CLD and
severe visual deficit and mental retardation was unable to
perform satisfactory spirometric measurements. Diffusing
capacity could not be measured with the single breath
technique in 13 (9 CLD and 4 non-CLD) patients and in
five control subjects, due to small lung volumes or insuf-
ficient cooperation. Thirty-seven (11 CLD and 26 non-
CLD) children participated in body plethysmographic
measurements with sufficient cooperation.

The conventional pulmonary function tests showed ob-
structive ventilatory defect in spirometry, increased airway
resistance, pulmonary hyperinflation and decreased diffus-
ing capacity among children born prematurely; FVC,
FEV1, FEV1/FVC, MEF50 and Raw were also significantly
different between the non-CLD and CLD groups, showing
higher degree of deficit in the latter (table 3). The oscil-
lometric findings in prematurely born children were
characterized by significantly higher Rrs,5 and Rrs,10,

Table 3. ± Pulmonary function data in full-term healthy controls and in children with or without a history of chronic lung
disease (CLD)

p-values

Parameter Controls Non-CLD CLD Controls versus
Non-CLD

Controls versus
CLD

non-CLD versus
CLD

FEV1 L 1.79�0.39 1.44�0.22 1.11�0.39 0.0004 <0.0001 0.0013
FEV1 % pred 101.0�7.6 91.3�10.6 66.1�13.8 0.0033 <0.0001 <0.0001
FVC L 2.01�0.46 1.69�0.25 1.44�0.44 0.0039 <0.0001 0.028
FVC % pred 102.8�10.4 95.5�9.2 77.3�12.9 0.022 <0.0001 <0.0001
FEV1/FVC % pred 99.2�5.5 94.3�6.4 85.5�13.4 0.047 <0.0001 0.0013
MEF50 L.s-1 2.45�0.60 1.83�0.49 1.22�0.66 0.0004 <0.0001 0.001
MEF50 % pred 102.0�15.7 76.9�20.7 48.8�22.8 <0.0001 <0.0001 <0.0001
VC L 2.18�0.33 1.68�0.24 1.67�0.45 <0.0001 0.0008 0.95
VC % pred 104.2�10.6 96.7�8.3 85.5�18.6 0.047 <0.0007 0.020
RV L 0.59�0.13 0.61�0.09 0.77�0.13 0.59 0.001 0.012
RV % pred 99.2�16.6 120.4�18.6 138.0�17.4 0.0011 <0.0001 0.024
RV/TLC % pred 100.4�19.0 120.7�16.5 148.6�27.4 0.0029 <0.0001 0.0012
TLC L 2.73�0.33 2.29�0.27 2.44�0.49 0.0003 0.07 0.28
TLC % pred 104.0�8.0 104.0�7.3 98.4�14.8 0.99 0.19 0.15
DL,CO mmol.kPa-1.L.s-1 5.20�1.02 4.07�0.60 3.99�1.09 0.0002 0.003 0.84
DL,CO % pred 97.1�11.1 89.6�9.4 79.1�20.3 0.069 0.0025 0.045
KCO nmol.kPa-1.s-1 1.96�0.22 1.83�0.20 1.67�0.19 0.085 0.0048 0.067
KCO % pred 97.0�12.6 88.2�9.9 81.9�9.2 0.017 0.0038 0.17
Raw kPa.L.s-1 ± 0.75�0.18 1.05�0.43 ± ± 0.0014
Raw % pred ± 126.4�35.8 188.3�67.2 ± ± 0.0008

Data expressed as mean�SD. FEV1: forced expiratory volume in one second; FVC: forced vital capacity; MEF50: maximum expiratory
flow at 50% of FVC; VC: vital capacity; RV: residual volume; TLC: total lung capacity; DL,CO: carbon monoxide diffusing capacity of
the lung; KCO: carbon monoxide transfer coefficient; Raw: airway resistance. p-Values refer to analysis of variance, Dunn's application
for multiple comparisons.
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lower Xrs,5 and Xrs,10, and higher fres than in healthy
children, expressed both in absolute values and multiples
of standard deviations (SD scores) from the predicted
value (table 4); however, the difference between controls
and the non-CLD group was not statistically significant in
Xrs,5. In the CLD group, the Xrs,5 and Xrs,10 were sig-
nificantly lower (p<0.0001) and fres higher (p<0.008)
than in the non-CLD group. The difference in Rrs,5 and
Rrs,10 did not reach statistical significance between the
CLD and non-CLD groups.

Among the prematurely born children, expressed as SD

scores, both Rrs,5 (r=-0.55, p<0.0001) and Xrs,5 (r=0.76,
p<0.0001) correlated significantly with normalized FEV1

(fig. 1). Of the spirometric variables, also FVC, FEV1/
FVC and MEF50 were significantly associated with both
Rrs,5 and Xrs,5. Rrs,5 was also significantly associated with
Raw (r=0.63, p<0.0001), but showed higher values than
Raw at low values of resistance and lower values at resis-
tance values above 1 kPa.L-1.s (fig. 2). Xrs,5 expressed as
SD scores was significantly related to RV (r=-0.43, p<
0.01) and RV/TLC, % pred (r=-0.57, p=0.0004) but not to
either DL,CO or KCO, expressed as % pred.

Using 80% pred as a lower normal limit for FEV1 [23],
and SD scores of 1.65 for Rrs,5 and -1.65 for Xrs,5 [21], the
agreement between the spirometry and oscillometry was
tested in the patient groups. A low FEV1 was associated
with increased Rrs,5 in 10 and with decreased Xrs,5 in 13
of the 18 children; correspondingly, a normal FEV1 was
associated with normal Rrs,5 in 22 and with normal Xrs,5

in 27 of the 30 children. The agreement of Rrs,5 was low
(k=0.29, 95% confidence interval (CI): 0.00±0.57) and
that of Xrs,5 was moderate (k=0.64, 95% CI: 0.41±0.87)
with FEV1. Xrs,5 yielded significantly more concordant
information with spirometry than Rrs,5 (p=0.02).

Discussion

The present study reports the lung function of children
with a history of CLD due to very premature birth, by
using the Oscillometric method. Since the purpose of this
study was also to compare conventional lung function tests
with oscillometry in this subject group, the children
included were at or near school-age. The definition of CLD
in this study was based on the requirement for additional

oxygen at 36 weeks corrected postnatal gestational age,
which has been shown to be the best predictor of abnormal
outcome among premature babies [19]. The ventilatory
function of our series is comparable to those reported
earlier with similar inclusion criteria [5, 6]. The present
results suggest that in this patient group, the oscillometric
method yields concordant information of the disease
severity with other conventional lung function methods.

Table 4. ± Results of impulse oscillometry in full-term healthy controls and in children with or without a history of chronic
lung disease (CLD)

p-values

Parameter Controls Non-CLD CLD Controls versus
Non-CLD

Controls versus
CLD

non-CLD versus
CLD

Rrs,5 kPa.L-1.s 0.65�0.16 0.84�0.18 0.96�0.26 0.0016 <0.0001 0.059
Rrs,5 SD from pred -0.02�0.91 1.08�1.07 1.90�1.55 0.0019 <0.0001 0.026
Rrs,10 kPa.L-1.s 0.59�0.15 0.74�0.15 0.78�0.20 0.0034 0.0016 0.44
Rrs,10 SD from pred -0.41�0.87 0.43�0.94 0.73�1.23 0.0061 0.0015 0.33
Rrs,20 kPa.L-1.s 0.55�0.13 0.64�0.12 0.59�0.14 0.03 0.36 0.28
Rrs,20 SD from pred -0.75�0.75 -0.30�0.77 -0.56�0.93 0.06 0.49 0.31
Xrs,5 kPa.L-1.s-1 -0.19�0.06 -0.26�0.09 -0.40�0.14 0.03 <0.0001 <0.0001
Xrs,5 SD from pred 0.36�0.59 -0.29�1.08 -2.29�1.53 0.049 <0.0001 <0.0001
Xrs,10 kPa.L-1.s -0.04�0.04 -0.13�0.07 -0.26�0.12 0.0003 <0.0001 <0.0001
Xrs,10 SD from pred 0.22�0.64 -0.78�1.00 -2.54�1.28 0.0012 <0.0001 <0.0001
fres Hz 14.4�3.9 21.8�5.1 25.7�4.4 <0.0001 <0.0001 0.0079

Data expressed as mean�SD. Rrs,5, Rrs,10 and Rrs,20: respiratory system resistance at 5, 10 and 20 Hz; Xrs,5 and Xrs,10: respiratory system
reactance at 5 and 10 Hz; fres: frequency where the reactance has the value of zero.
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Fig. 1. ± The relationship of forced expiratory volume in one second
(FEV1) (% pred) with the a) respiratory resistance at 5 Hz (Rrs,5) and
with b) respiratory reactance at 5 Hz (Xrs,5), measured by the oscil-
lometric technique. The dashed lines indicate lower (FEV1 and Xrs,5) or
higher (Rrs,5) limits of normality. r= -0.55 for a) and r=0.76 for b)
respectively. p<0.0001 for both figures.
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By oscillometric methods, the mechanical properties of
the lung have been described in children with asthma [8,
11±15] and cystic fibrosis [8, 16, 17]. In asthma, airway
obstruction is associated with increased Rrs, the values
measured at lowest oscillatory frequencies (2±5 Hz)
showing the best sensitivity [8, 14, 26, 27]. This pattern
of abnormality has been similar whether the pseudoran-
dom method [8, 26, 27] or impulse oscillometry was
applied [14, 15].

Even though the oscillometric method shows concor-
dant results with spirometry in asthma, in cystic fibrosis,
the concordance between FEV1 and respiratory resistance
has been reported to be poor [16]. This phenomenon was
attributed to the effect of dynamic compression of the
airways during forced expiratory manoeuvres; when mea-
suring respiratory resistance at tidal breathing such com-
pression does not occur. In the present study of children
with CLD due to prematurity, a significant but low con-
cordance between Rrs,5 and FEV1 has been found. Inte-
restingly, the concordance with the spirometric result was
better in Xrs,5. As a group basis, Xrs data seemed also to
delineate the severely affected children (CLD group)
more accurately than Rrs.

When testing concordance between two methods by
classifying the results into normal and abnormal, the
reference values and their appropriateness are of utmost
importance. For the oscillometry, the reference values of
DUIVERMAN et al. [21] were chosen, due to the age range of
the children. At present, there are no published data
available of the agreement between impulse oscillometry
and the pseudorandom method which was used in the
latter study. However, these predicted equations seemed
to conform to the present material satisfactorily enough,
since the mean results of the control group did not sig-
nificantly deviate from that expected.

The better concordance of Xrs with spirometry is in
agreement with previous studies of asthmatic children. Xrs

measured by the oscillometric method has been shown to
correlate well with FEV1 and Raw measurements during
challenge tests in asthmatic children [14, 15, 27±29]; com-
pared to an increase in Rrs, a decrease in Xrs has been
reported to be more sensitive [14, 15, 28] and specific [29]
indicator of intrathoracic obstruction.

Theoretically, Xrs is mainly determined by the elastic
and mass-inertial properties of the respiratory system; at
low frequencies the former predominate and Xrs varies in
relation to the dynamic compliance [9]. The dynamic com-
pliance of the lung, in turn, is decreased in both peripheral
airway obstruction and in disorders causing stiffness of
the lungs like interstitial fibrosis. Both changes are likely
to be present in children with CLD due to premature birth.
As a group basis, there was a reduction of diffusing
capacity in children with CLD, which confirms earlier
findings [30]. However, no significant relationship be-
tween Xrs and DL,CO was found, which would suggest
that airway obstruction would be the most probable deter-
minant of decreased Xrs values, rather than interstitial
fibrosis. However, the most severely affected children
could not perform DL,CO testing, which can bias the
results.

The determination of airway resistance by whole body
plethysmography was, in some children, separated by
several weeks from the oscillometric measurement. Even
though the disease state of the children had remained
stable, this interval may have caused variation when these
results were compared. However, the Rrs,5 and Raw were
strongly associated. At the lower range of resistance, the
oscillometry showed higher values than Raw, which was
expected since the method measures total respiratory
resistance. At values above 1 kPa.L.s-1, the Rrs,5 under-
estimated resistance as determined by the body plethys-
mography, which may be due to upper airway shunt [20].
This phenomenon has been reported in patients with
airway obstruction due to adult chronic obstructive pul-
monary disease (COPD) [20] and cystic fibrosis [17],
even though the cheeks were supported during the mea-
surement. A head generator has been introduced to
minimize the problem [20] but may be not convenient for
children.

An important finding was that the children with CLD in
infancy could be separated from their non-CLD premature
and healthy controls, on the basis of their oscillometric
profiles. Thus, the oscillometry yielded similar information
to that observed with conventional lung function measure-
ments [1±6]. The present results differ by the degree of
dysfunction from those reported by DUIVERMAN et al. [18],
who found in children with CLD only subtle oscillometric
changes (slight increase in Rrs,6 and frequency depen-
dence of resistance), and no significant changes in pre-
maturely born children without respiratory problems. The
frequency dependence of resistance in this study was
regarded as a measure of peripheral airway patency. Since
the impulse oscillometry does not provide estimates of
this index, direct comparison of the studies in this respect
is difficult. The disagreement between the studies is pro-
bably explained by the patient selection, since the authors
CLD children had a markedly longer duration of supple-
mental oxygen and therefore, presumably, a more severe
disease. The non-CLD children were also born signifi-
cantly earlier than in the study of DUIVERMAN et al. [18].
To the authors' knowledge, the present study is the only
one where oscillometric and conventional measurements
of lung function have been compared in CLD due to
prematurity.

Due to the ease with which oscillometry is performed,
all subjects could cooperate during the measurement, in
contrast to spirometry, whole body plethysmography and
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Fig. 2. ± The relationship between airway resistance (Raw), measured
by the whole body plethysmography, and respiratory resistance at 5 Hz
(Rrs,5), measured by the oscillometric technique. Solid line indicates the
line of identity. r=0.63 and p<0.0001.
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diffusing capacity, where cooperation problems precluded
the measurement in some cases. Ideally, the respiratory
function in children with CLD should be assessed by using
methods describing different aspects of lung pathology. In
young children, however, the number of suitable methods
for lung function testing is limited due to cooperation
problems. Earlier reports have shown that the oscillometric
measurements can be performed in awake young children
from the age of 2±3 yrs [14, 15, 21].

In conclusion, the oscillometric method yields concor-
dant information of lung function with other conventional
methods in children born prematurely with or without
chronic lung disease. In these children, the oscillometric
findings are probably due to peripheral or more widespread
airway obstruction. Since conventional methods are not
usually suitable for preschool children, the oscillometry
may serve as an alternative for early evaluation of lung
function for clinical or research purposes among children
with premature birth.
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