
C

1. 
2. 

3. 
4. 

 

 
Ori
http
Med

Med 

 

_______________
Corresponding auth
 
Air Pollution Resea
Research Center f
Tehran, Iran 
Faculty of Medicin
Air Pollution and R
of Medical Science

 
Diagnost
patients

Seyed Ali Java
 
 Received: 21 A

Abstract 
    Background
airway disease
exposed to risk
in the early det
   Methods: A 
patients with C
resistance and 
using Chi-squa
parameters in th
   Results: The
25%, and 31.5
showed signifi
According to th
   Conclusion: 
 
Keywords: CO
 
Conflicts of Interes
Funding: None 
 
*This work has bee
  Copyright© Iran 
 
Cite this article
risk factors chron
 
 

Introducti
An enormo

pulmonary di
tion. COPD is
the world and
mortality by 2

The main o
early diagnos
react to disea
ly suffer resp
and cough , 
respiratory sy

iginal Arti
p://mjiri.iums.a
dical Journa

J Islam Repub Ir

________________
hor: Dr Hanieh Raji,

arch Center , Iran U
for Chemical Injur

e, Iran University o
Respiratory Diseases
es, Ahvaz, Iran 

tic sensit
s exposed

ad Mousavi1, J

Aug 2019           

d: Impulse osci
es with higher s
k factors COPD
tection of patien
 prospective cr

COPD risk facto
impedance of 5

are and two ind
the diagnosis of
e mean patient 
%. All oscillom
icant correlatio
he results, only 
IOS has a low 

OPD, Impulse o

st: None declared 

en published under
University of Medi

e as: Mousavi SA
nic obstructive pu

on 
us public heal
isease (COPD
s reported as t
d was expecte
2020  (1, 2). 
objective of 
sis. This can a
ase progression
piratory sy m
and dyspnea.

ymptoms play

icle   
ac.ir   
al of the Islam

ran. 2021(12 Jul)

_ 
i, raji-h@ajums.ac.i

niversity of Medica
ies, Baqiyatallah M

of Medical Sciences,
s Research Center, 

tivity of 
d to risk 

Jafar Aslani2, Z

        Published:

illometry (IOS)
sensitivity than

D and early diag
nts exposed to r
ross-sectional s

ors and normal 
5 Hz (R5) and 
dependent samp
f COPD. P-valu
age was 55.50

metry paramete
ons with FEV1/

9 patients (32.
sensitivity and 

oscillometry, Sp

r CC BY-NC-SA 1.0 li
ical Sciences  

AJ, Aslani J, Asl
ulmonary disease

lth problem, c
D) is marked 
the fourth cau
ed to rank as 

any COPD c
allow more ti
n. COPD pati

mptoms like s
. However, it

y a role in the 

 
mic Republic

;35.89. https://do

r 

l Sciences, Tehran, 
Medical Sciences U

 Tehran, Iran 
Ahvaz Jundishapur 

impulse 
factors c

Zahra Aslani3,

: 12 Jul 2021 

) is a method th
n spirometry. H
gnosis remains 
risk factors COP
study was cond
spirometry part
20 Hz (R20) an
ple t-test. Spea
ue <0.05 was co
0±11.27 years. I
ers were signifi
/FVC (rZ5=0.0
5%) with norm
cannot be used

pirometry, Airw

icense. 

lani Z, Raji H. Di
s. Med J Islam Re

chronic obstru
by airflow lim
se of death ar
the third cau

control progra
ime for patien
ients predomin
sputum produ
t is not clear 
early diagnos

c of Iran (MJ

oi.org/10.47176/m

Iran 
University, 

University     

 
↑W
Imp
airw
Ho
det
 
→

IOS

 

oscillom
chronic o

 
, Hanieh Raji4*

 

hat does not de
However, the cl

unclear.  The a
PD. 

nducted in Raso
ticipated in the 
nd 5 Hz (Z5), r
arman correlatio
onsidered signif
In this study, t
icantly correlat
018, rR5=0.082

mal values of FE
d in the screenin

way obstruction

iagnostic sensitiv
epub Iran. 2021 (

uctive 
mita-

round 
use of 

am is 
nts to 
nant-

uction 
how 

sis of 

COP
sym
sym
Spir
mon
ever
shor

Im
nosi
of ai
thro

IRI) 

mjiri.35.89  

What is “already
pulse oscillome
way diseases 

owever, the clin
tection of suspe

→What this artic
S has a low sen

metry in e
obstructi

*       

epend on the co
linical applicati
aim of this stud

oul Akram Ho
study. The IOS

respectively. Th
on test was use
ficantfor all stat
the sensitivity o
ed with each o

2, rR20=0.041 
EV1/FVC had ab
ng of early-stag

n 

vity of impulse os
(12 Jul);35:89. ht

PD. Patients 
mptoms. Moreo
mptoms and sp
rometry is the
nary function, 
r, the test is n
rtcomings in id
mpedance osci
is of pulmona
irways using 
ugh the diagn

y known” in th
etry (IOS) is a 

with higher 
nical applicatio

ected COPD pat

cle adds: 
nsitivity for earl

early det
ive pulm

ooperation of th
ion value of IO

dy is to evaluate

spital, Tehran, 
S was performe
he data were an
ed to measure t
tistical analyses
of Z5, R5, and
ther but none o
and PZ5=0.932
bnormal values 
ge chronic obstr

scillometry in ear
ttps://doi.org/10.4

may not ade
over, the relati
irometric para

e most comm
diagnosing a
ot the most se
dentifying CO
illometry (IOS
ary diseases th
sound waves 
nosis of chang

his topic: 
a method that c

sensitivity th
on value of IO
tients remains u

ly detection of  

tection o
monary di

he patient and c
OS in the scree
e  diagnostic se

 Iran, from 20
ed. We obtained
nalyzed using S
the correlation 
s. 

d R20 was resp
of the oscillom
2, PR5=0.711, 

s of  oscillometr
ructive pulmon

rly detection of p
47176/mjiri.35.89

equately repo
tionship betwe
ameters is not

mon test for m
and following 
ensitive one. 

OPD at its earl
S) is a method
hat measures 
and detects ai
ges in the res

can detect smal
han spirometry
OS in the early
unclear. 

COPD patients

of 
iseases 

can detect smal
ning of patient

ensitivity of IOS

013 to 2015. 2
d the respiratory
SPSS version 17

of oscillometry

ectively 28.5%
metry parameter

P R20=0.850)
ry. 
ary disease. 

atients exposed t
9  

ort respiratory
een respiratory
t strong (3, 4)

measuring pul
COPD. How
It perhaps ha
ly stages (5).
d for the diag
the resistance

irway disease
sistance of air

ll 
y. 
y 

s. 

ll 
ts 
S 

8 
y 
7 
y 

%, 
rs 
). 

to 

y 
y 
). 
l-

w-
as 

g-
e 
s 

r-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
89

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                               1 / 4

https://orcid.org/0000-0002-6533-6299
https://crossmark.crossref.org/dialog/?doi=10.47176/mjiri.35.89
http://dx.doi.org/10.47176/mjiri.35.89
https://mjiri.iums.ac.ir/article-1-6115-en.html


 
 IOS in early 

 
 http://m
Med J Is
 

2 

ways. This m
tion and is m
lesions to the
ods. Therefor
those with ph
oscillometry h
with pulmona
try (4). Borril
conductance 
Their sample 
peutic doses 
The results sh
in identifying
tion compared
same vein, n
oscillometry a
tients with CO
normal spirom
diagnostic tec
but have the
COPD at the 
patients with 
rometry (6). I
IOS method, 
are prone to C
fied which is
patients. 

 
Methods  
This cross-s

who were ad
Akram Hospi
by the Institut
ty of Medical
ed by a non-p
All participan
subjects who 
cough, sputum
tor of COPD 
pollutants an
(FEV1> 80 an
with other re
chronic allerg
excluded.  Th

 
Table 1. Demog
Variable 
Age 
Weight (Kg) 
Height (m) 
FVC (%) 
FEV1 (%) 
PEFv(%) 
MMEF75-25 (%
ERV (%) 
Z5 (%) 
R5 (%) 
R20 (%) 
FEV1/FVC 
*Normal distribute
Data are expressed
Two independent 
 

determination

mjiri.iums.ac.ir 
slam Repub Ira

method is not d
more sensitive 
e small airway
re, it can be h
hysical or me
has been repo
ary symptoms
ll et al. have s
comparing F
included pati
of bronchodi

howed that the
g more delica
d to the conve

numerous rese
and its role in
OPD symptom
metry (4, 9). T
chniques are 
e potential to
 early stages.
symptoms th

In this study,
the individua

COPD and its
s a crucial ste

sectional stud
dmitted to th
ital, Tehran, Ir
tional Ethical 
l Sciences (IU
probability an
nts provided 
had chronic r

m and dyspne
such as smok

nd their spir
nd FEV1/ FVC
espiratory dis

gic sinusitis an
he research re

graphic characteri

55.5
77.7

1.7
95.6
95.7
87.2

%) 88.3
122.
120.
116.
106.

78
ed variable              
d as Mean ± SD unl
sample t-test 

n COPD 

an. 2021 (12 Jul

dependent on 
in the diagno

ys compared 
helpful for el

ental limitation
orted to be ab
s and normal 
studied IOS an
FEV1 in patie
ients who exp
ilators (short-
e IOS method

ate changes in
entional spirom
earches have 
n detecting ab
ms who had n
Therefore, the
unlikely to r

o help physic
 This is parti

hat are dispro
, it was assum
als at high ris
s complication
p for early di

dy was conduc
he pulmonary
ran. This resea
Review Boar

UMS). The pa
nd availability 

written inform
respiratory sym
ea, and exposu
king or occupa
rometry resu

C> 75%) were
seases such 
nd interstitial l
ecorded demo

istics, spirometry
Total 
50±11.27 
77±14.05 
70±0.10 
69±23.03 
72±15.36 
28±30.08 
36±26.44 
.76±88.73 
.92±49.80 
.14±50.32 
.83±38.98 

8.34±9.6 
                               

less otherwise stated

 

l); 35:89. 

patient’s coop
osis of obstru
to previous m
derly patients
ns (6). Imped
normal in pat
FEV1 in spir
nd specific ai
ents with CO
erienced subth
and long-act

d  performed b
n pulmonary f
metry (7, 8). I
done on imp

bnormalities in
not yet shown

ese complemen
replace spirom
cians to diag
icularly true a
oportionate to
med that using
sk for COPD 
ns could be id
iagnosis of C

cted on 28 pat
y clinic in Ra
arch was appr
rd at Iran Univ
atients were se

sampling met
med consent.
mptoms, inclu
ure to the risk
ational exposu
ults were no
e included. Pat
as bronchiec
lung diseases 
ographic data 

, and oscillometry
Male

55.33±12
78.40±15

1.72±0.1
93.72±24
93.31±13
78.31±23
88.85±28
102.44±42
114.01±36
110.16±40
104.88±31

79.52±5
                               

d.                             

 

pera-
uctive 
meth-
s and 
dance 
tients 
rome-
irway 
OPD. 
hera-
ting). 
better 
func-
In the 
pulse 
n pa-
n ab-
ntary 

metry 
gnose 
about 
o spi-
g the 
 that 

denti-
COPD 

tients 
asoul 
roved 
versi-
elect-
thod. 
 The 

uding 
k fac-
ure to 
ormal 
tients 

ctasis, 
were 
con-

sistin
mas
toms
vice
Germ
sista
Hz 
spiro
Pro 
calib
ters 
mea
mea
brea
cent
abno
of sp
with
cons
para
FEV
accu
equi
diag
was 

 T
Chi-
Spea
corr
COP
tistic

 
Re
Tw

enro
55.5
9 (3
of p
resp

Re
acco
Tabl
diffe
1). 

ry in all patients a

2.51 
5.14 
10 

4.37 
3.57 
3.99 
8.94 
2.44 
6.73 
0.55 
1.80 
5.7 
                              
                              

ng of: gende
s index (BM
s. The IOS w

e in a private
many). The I
ance and resp
(R20) and 5 
ometry assess
unit (105110

brated at the s
of FEV1, FV

asured and re
asured through
athing that giv
tage of airway
ormal and nor
pirometry we

h Predicted a
sider the cu
ameters, since
V1/FVC value
uracy of detec
ivalent impe
gnostic sensitiv

calculated ac
The data were
-square and 
arman correla
elation of os
PD.The p-valu
cally significa

esults 
wenty-eight p
olled in this 
50±11.72 year
2.2%) were n
patients were

pectively.  
esults of o
ording to gen
les 1 and 2
erent between
The Height

according to gend
Female 

56.00±9.83 
76.00±11.12 

1.61±0.06 
101.04±19.57
102.40±18.72
110.32±33.58
86.98±19.83 

153.23±131.55
140.65±76.57
132.37±72.08
112.40±57.73

77.6±6.4 
                               
                   

er, age, heigh
I), work histo

was measured 
e clinic (Mas
OS paramete
iratory imped
Hz (Z5), res

ment was per
8-175101, Jae
tart of each da

VC, ERV, PE
corded in all 
h oral in a sitt
ven the norma
ys was interpr
rmal by a pulm
ere normalized
amounts  of
ut-off point 
e all patients 
es of 75% that
ction for each

edance of 1
vity for all thr
cording to thi

e analyzed wi
two indepen

ation test wa
scillometry p
ue of less tha
ant for statistic

patients (21 m
study. The m

rs. 19 patients
non-smoker. T
e 170±10.0 

oscillometry 
nder and smo
2. Only the 
n the two gend

variable w

der 
p 

0.85
0.67
0.001
0.39
0.22
0.05
0.81
0.60
0.34
0.49
0.68
0.61

   

ht, weight, sm
ory, and resp
in the patien

ster lab-IOS, 
ers were the r
dance at 5 Hz
spectively. In
rformed using
aeger, German
day. The spirom
EF and MME
l patients. Par
ting position 
al range, the r
reted into two
monologist. T
d based on ag
f healthy sub

of 100% f
entering the 

at was the nor
h of the exis
150% was 
ree frequencie
is approach.  
ith SPSS ver
ndent sampl
as used to in
parameters in 
an 0.05 was c
cal analyses in

males and 7 f
mean age of
s (67.8%) wer
The mean heig

cm and 77.

and spirom
oking status 

Height was
der groups (p=
was significan

54 
76 
1* 

95 
20 
55 

2 
07 
41 
97 
85 

5 

 

moking, body
piratory symp
nts using a de

Erich Jaeger
respiratory re
z (R5) and 20

n addition, the
 the Masterlab

ny) which wa
metry parame
EF75-25 were
rameters were
within norma
resistance per
o categories o
The raw result
ge and gende
bjects. If we
for all these
study had the
mal value, the

sting guideline
normal. The

es in this study

rsion 17 using
e t-test. The
nvestigate the

diagnosis o
considered sta
n the study.  

females) were
f patients wa
re smoker and
ght and weigh
77±14.05 kg

metry analysi
are shown in

s significantly
=0.001) (Table
ntly differen

y 
p-
e-
r, 
e-
0 
e 
b 

as 
e-
e 
e 

al 
r-
of 
ts 
er 
e 
e 
e 
e 
e 
e 
y 

g 
e 
e 

of 
a-

e 
as 
d 

ht 
g, 

s 
n 
y 
e 

nt 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
89

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                               2 / 4

http://dx.doi.org/10.47176/mjiri.35.89
https://mjiri.iums.ac.ir/article-1-6115-en.html


 

 

 

between the 
(Table 2). 

The correla
and also betw
assessed (Tab
significantly 
R20 was si
p<0.001). Th
and R5 show
measurement

In conclusi
parameters w
The correlatio
R20) and FE
oscillometry 
with FEV1/F
PZ5=0.932, PR

According 
normal value
oscillometry (

 
Discussion
 In this stu

parameters w
tory symptom
and exposure
parameters w

Table 2. Compa
Variable 
Age 
Weight 
Height 
FVC (%) 
FEV1 (%) 
PEF (%) 
MMEF75-25 (%
ERV (%) 
Z5 (%) 
R5 (%) 
R20 (%) 
FEV1/FVC 
*Normal distribut
Data are expresse
Two independent

 
Table 3. The co
Parameters 
Z5 & R5 
Z5 & R20 
R5 & R20 
 
Table 4. The co
Parameters 
FEV1/FVC & Z
FEV1/FVC & R
FEV1/FVC & R
 
Table 5. The di
Parameters 
Z5 
R5 
R20 
AAt least one >
All >105% 

smoker and 

ations between
ween these pa
bles 3 and 4). 
correlated wi
ignificantly c
he strength of
wed a signifi
s (r=0.949, p<
ion, the result

were significan
on between os
EV1/FVC was

parameters s
FVC (rZ5=0.0
R5=0.711, P R20

to the results
es of FEV1/F
(Table 5). 

n 
udy, the diag

was evaluated i
ms, including
e to the risk

were total resis

arison of demogr

%) 

ted variable             
ed as Mean ± SD un
t sample t-test 

orrelation of impo

orrelation of oscil

Z5 
R20 
R5  

iagnostic sensitivi

> 150% 

non-smoker 

n the paramete
arameters and 
The results sh
ith Z5 (r= 0.9
correlated wi
f the correlati
cant associati
<0.001).  
ts showed tha
ntly correlated
scillometry pa
s also calcula
showed signif
18, rR5=0.082

0=0.850). 
s, only 9 pati
FVC had ab

gnostic sensit
in patients wi

g cough, sput
k factor of 
stance of resp

raphic characteris
Total 

55.50±11.27 
77.77±14.05 
1.70±0.10 

95.69±23.03 
95.72±15.36 
87.28±30.08 
88.36±26.44 

122.76±88.73 
120.92±49.80 
116.14±50.32 
106.83±38.98 

78.34±9.6 
                              

nless otherwise state

ortant oscillometr
Pearso

llometry paramete
Pearso

ity rate of IOS pa
Number 

8 
7 
5 

              9 
4 

groups (p=0.

ers of oscillom
 FEV1/FVC 

howed that R5
926, p<0.001)
ith Z5 (r=0
ions between 
ion between 

at all oscillom
d with each o
arameters (Z5
ated. None o
ficant correla
2, rR20=0.041

ents (32.5%) 
normal value

ivity rate of 
th chronic res
tum and dysp
COPD. The 
iratory system

tics, spirometry, 
Non-S
58.58
77.09
1.65

90.45
95.35
82.48
88.75

104.00
130.80
131.64
122.12

80.2
                              

ed.                            

ry parameters in e
on Correlation 

0.926 
0.882 
0.949 

ers with FEV1/FV
on Correlation 

0. 018 
0.041 
0.82 

arameters in early
(n) 

  http:/
Med J
 

.001) 

metry 
were 

5 was 
) and 

0.882, 
R20 
their 

metry 
other. 
5, R5, 
f the 

ations 
 and 

with 
es of  

f IOS 
spira-
pnea, 

IOS 
m (Z) 

and 
show
25%
and 
diag

Se
tech
stud
IOS
the 
were
pulm

W
asth
para
diag
obst
resis
Ther
airw
addi
early
sens
patie
et a
subj
heal
resu

and oscillometry
Smokers 
8±10.54 
9±11.57 
5±0.06 
5±19.95 
5±19.95 
8±33.71 
5±34.38 
0±21.70 
0±35.83 
4±39.68 
2±32.79 

25±5.3 
                              
                               

early diagnosis of

<
<
<

VC 

0
0
0

y determination C
Sensitivity

28.5
25

31.5
32%
14.5

//mjiri.iums.ac.i
J Islam Repub I

resistance ai
wed that the se

% and 31.5%, 
R5 had the h

gnosis of COP
everal studies
hnique for the 
dy by Franz et

had a high va
present study
e related to 
monary resista

Winkler et al. 
ma and chro

ameters of IO
gnosis of mod
tructions are r
stance (FDR
refore, IOS is

way obstructio
ition, it is help
y diagnosis o
sitivity of IOS
ents and type 
l. conducted 
ects and repo

lthy subjects w
ults of this stud

y in patients, acco
Smokers 

53.19±12.35
78.25±15.88
1.73±0.11

98.97±25.72
95.98±12.18
90.48±18.16
88.16±22.53

127.45±99.07
114.13±57.64
106.45±54.91
96.31±40.33
77.71±6.8

                               
                    

f COPD 
p 

<0.001 
<0.001 
<0.001 

p 
0. 932 
0. 850 
0. 711 

COPD patients 
y (%) 

% 

ir 
Iran. 2021 (12 J

irway and lun
ensitivity of Z
respectively.

highest and lea
D, respectivel
s have show
diagnosis of e
t al. in Swede
alue in the ear
y, chronic bro
lower pulmon

ance (4).  
conducted a s
onic bronchi

OS except for
derate and mil
ecognizable b
)  and rea
s a suitable m
on in patients
pful as a sens

of bronchial o
S in our stud
of patients (a
a study on C

orted that the 
was 38.95% an
dy were almo

rding to smoking
p 

0.111
0.946
0.001
0.395
0. 22
0.055
0.812

7 0.607
4 0.341
1 0.497

0.685
0.615

    

SAJ. M

Jul); 35.89. 

ung tissue (R
Z5, R5, and R2
. In the curre
ast sensitiviti
ly.  

wn that IOS 
early stages o
en conducted 
rlier diagnosi
onchitis, asth
nary reactanc

study on 244
itis and repo
r R20 are ef
ld obstruction
by frequency d
actance in 5
method for the
s with low c
sitive screenin
obstruction (1
dy can be rel
at-risk patients
COPD patient

sensitivity fo
nd 45.8%, res

ost the same as

g 

1 
6 
1* 
5 

20 
5 
2 
7 
1 
7 
5 
5 

Mousavi, et al

3

). The result
20 was 28.5%
ent study, R20
es in the early

is a valuable
of COPD.  In a

on 450 cases
s of COPD. In

hma or COPD
ce and highe

4 patients with
orted that al
ffective in the
n, while severe
dependence o

5Hz and X5
e evaluation o
ooperation; in
ng tool for the
0). The lowe
lated to fewe
s). AL-Mutair
ts and healthy
or patients and
spectively. The
s those of our

l. 

ts 
%, 

0 
y 

e 
a 
s, 
n 
D 
er 

h 
ll 
e 
e 

of 
5. 
of 
n 
e 

er 
er 
ri 
y 
d 
e 

rs 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
89

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-0
6-

07
 ]

 

                               3 / 4

http://dx.doi.org/10.47176/mjiri.35.89
https://mjiri.iums.ac.ir/article-1-6115-en.html


 
 IOS in early 

 
 http://m
Med J Is
 

4 

(11). 
Nikkhah et

patients. The
maximum sen
not consistent

Kolsum et
spirometry p
followed them
more sensitiv
alternative fo
reported that 

In COPD 
between the d
onset of FEV
heavy smok
diseases; this 
with early-st
(16). Some st
showed more
ple exposed t
heavy-smoker
identifying ea

In our study
had the most 
Studies have sho
appropriate to in
and peripheral 
inadequate param
al. demonstrated 
area of reactanc
Meanwhile, reac
PEF. Increased 
related to the inc
by Kolsum et al.
quency (Fres) w
while R20 was si
more appropriat
airways (13). 

Therefore, by
parameters of o
oscillometry para
considered as a g
screening for CO
resistance param
in males; howev
which was consi
the current study
volumes (FEV1, 
reflected no stat
non-smokers. In
symptoms and F
difference in lung

Our study Lim
group. It is bette
gate the relations
patients is the lim
low sensitivity o
spirometry in th
greater sample si

 
Conclusion 
Although in o

method for the ev
dependency on 
showed that this
COPD and can
pulmonary diseas

 
Conflict of Int

determination

mjiri.iums.ac.ir 
slam Repub Ira

t al. examine
ese results re
nsitivity belon
t with the resu
t al. evaluat

performed on 
m for a year. 
ve than FEV
or FEV1 (13
IOS is more s
patients, ther

development 
V1 decline. S

kers, may ha
can be a clue

tage COPD m
tudies have do
e sensitivity in
to environme
rs. Therefore,
arly-stage COP
y and some o
sensitivity am

own that compar
nvestigate the inte

airway obstruct
meter to assess th

that IOS parame
ce  had an inve
ctance at 5Hz had
levels of R5, R

crease in the stage
. reported that IO

were significantly
ignificantly corre
te for airway o

y examining and
scillometry and 
ameters, it can be
good alternative f
OPD patients. An

meters (R5, R20 an
ver, there was n
istent with the re
y, airway resista

FVC, VT, FEV
tistically signific

n other words, in
FEV1 has not dec
g volumes and air
mitation is the lo
er to measure air 
ship with IOS da
mitation of the st
of IOS and weak
hese patients. Th
ize can bring abou

other studies, IOS
valuation of airw
patient cooperati

s method has a lo
nnot be used i
se.  

terests 

n COPD 

an. 2021 (12 Jul

ed IOS param
eported that t
nged to R20 
ults of our stud
ted the resu

58 patients 
They reporte

V1 and canno
); however, 

sensitive than 
re has been 
of small airw
Some at-risk 
ave develope

e for proper de
may have cl
ocumented th
n identifying S
ntal hazards 
, IOS can be 
PD (17, 18). 

other studies, t
mong other p
red to the resista
ensity and degree
tion in COPD 
e mechanical cha

eters (R5, R10, R
erse correlation 
d a positive corre

R10, R20, Z5, Fr
e of obstruction (

OS parameters R5
y correlated with
elated with RV. A
obstruction, esp

d considering th
spirometry and 

e concluded that 
for spirometry, an
nother result of o
nd Z5) in females

no significant dif
esults obtained by
nce (R5, R20 an

V1/FVC, ERV, M
cant differences 
n those who hav
clined yet, smoki
rway resistance. 

ow sample size, a
trapping in ches

ata. Also, the dive
tudy that perhaps
k correlation of p
herefore, doing 
ut more accurate 

S has been discu
way obstruction di

ion, the findings
ow sensitivity in 
in screening fo

 

l); 35:89. 

meters on C
the minimum
and X5, whi
dy (12). 
ults of IOS 

with COPD
ed that IOS i
ot be used a

other researc
FEV1 (14, 15
a significant

way diseases to
patients suc

ed small ai
etection of pat
linical import

hat IOS param
SADs among 
and asymptom
 more sensitiv

the R20 param
parameters of 

nce, reactance is
e of airway obstr
patients but it 

anges in airways 
5-20, Z5 and Fre
with FEV1 and
elation with FEV
res and reactanc
(19), whereas the
5, X5 and resonan
h FEV1, TLC an
Also  resistance (R
ecially for peri

he correlation be
the sensitivity r
the IOS test cann
nd it cannot be u
our study was th
s were more than
fference in this r
y Schulz et al. (2
nd Z5) and spiro

MMEF25-75 and
between smoker
ve chronic respi
ing does not mak

and there is no c
st CT scan and in
ersity of the age 
s are the reason f
parameters of IO
further studies w
and acceptable re

ussed as an appro
isease with the m
s of the present 
the early diagno

r chronic obstr

 

COPD 
m and 
ich is 

and 
D and 

s not 
as an 
chers 
).  
t lag 
o the 

ch as 
irway 
tients 
tance 

meters 
peo-

matic 
ve in 

meter 
IOS. 

s more 
ruction 

is an 
. Qi et 

es) and 
d PEF. 
V1 and 
ce was 
e study 
ant fre-
nd RV 
R) was 
ipheral 

etween 
rate of 
nnot be 
used in 
hat the 
n those 
regard 
20). In 
ometry 
d PEF) 
rs and 
iratory 
ke any 

control 
nvesti-
of the 

for the 
OS and 
with a 
esults. 

opriate 
minimal 

study 
osis of  
ructive 

The a
 
 

Re
1. Br

Di
Sp

2. Ma
pre

3. de
et 
yo
Am

4. Fr
P. 
ma
Cs
CO
20

 6. O
al. 
rec
20

7. B
La
com
Ph

 8. B
Br
20

 9. O
ass
dy

10. W
G. 
pu
20

11. 
osc
fun
Me

12. 
Ro
spi
20

13. K
Im
to 
Me

14. 
ple
pu
and

15. H
fun
Br

16. 
Sig
sm
tom
Oc

17. S
S,
iro
20

18. O
PA
wi
Ch

19. Q
the
sys

20. S
Re
adu

authors declare th

eferences 
rij SO, Chatterji 
sease (COPD). 

pringer; 2016. p. 2
annino DM, Bu
evalence, and futu
e Marco R. Accor
al.Incidence of ch
ung adults accord

m J Respir Crit C
rantz S, Nihlén U

Impulse oscill
anifestations of 
sikesz NG, Gartm
OPD: early diag
14;9:277–286. 

Oostveen E, MacL
The forced oscil

commendations 
03;22(6):1026-41
orrill ZL, Hough

angley SJ, et al.
mpare long-actin

harmacol. 2008;65
Borrill Z, Houghto
ronchodilation In
05;59(4):379-84.

Oppenheimer BW
sessed by oscillo
namic complianc

Winkler J, Hagert
[Impulse oscillom

ulmonary dise
09;63(5):266-75.
Al-Mutairi S, 
cillometry: an al
nction test to cat
ed. 2007;7(2):56-
Nikkhah M, A

oshanzamir T, et 
irometry for dia
11;10(1):19. 

Kolsum U, Borrill
mpulse oscillometr

airway obstructi
ed. 2009;103(1):1
Houghton C, 

ethysmography, 
ulmonary effects o
d patients with as
Houghton CM, W
nction methods f
r J Clin Pharmaco
Su ZQ, Guan W
gnificances of sp

mall airway disord
mography in CO
ct;13:3031–44.  
Skloot G, Goldm

et al. Respirat
onworkers at th
04;125(4):1248–

Oppenheimer BW
A, Liautaud S, et 
th normal spirom

hest. 2007;132(4)
Qi GS, Zhou ZC, 
e airway obstruc
stem. J Asthma. 2
Schulz H, Flexed
eference values o
ults of advanced 

hat they have no c

S, Marquette M
 Clinical Path

245-57. 
uist AS. Global 
ure trends. Lance
rdini S. Cerveri I
hronic obstructiv
ding to the presen
are Med. 2007;17

U, Dencker M, En
ometry may be
COPD. Respir 

man EJ. New de
nosis is key. In

Leod D, Lorino H
llation technique 

and future d
1. 
hton CM, Tal-Sin
The use of pleth
g bronchodilators
5(2):244–252. 
on C, Woodcock 
n COPD Clinica
  

W, Goldring RM, 
metry at varying 

ce. COPD. 2009;6
t-Winkler A, Wir
metry in the diag
ase]. Pneumo
 
Sharma P, Al-
ternative modalit
egorise obstructiv
-64. 

Amra B, Eshagh
al. Comparison o

agnosis of obstr

l Z, Roy K, Stark
ry in COPD: iden
on, airway condu
136-43. 
Woodcock A, 
spirometry and 

of inhaled ipratro
sthma. Br J Clin P
Woodcock AA, 
for assessing dos
ol. 2004;58(2):134
WJ, Li SY, Din
pirometry and im
ders assessed with
OPD. Int J Chr

an M, Fischler D
tory symptoms 
he World Trad
1255. 

W, Goldring RM, 
al. Distal airway

metry following W
:1275–1282. 
Gu WC, Xi F, W

ction stage in as
2013;50(1):45-51
der C, Behr J, He
of impulse oscill
age. PloS One. 20

competing interes

M. Chronic Obstr
hways in Emer

burden of CO
et. 2007;370(9589
I. Corsico A. An

ve pulmonary dise
ence of chronic co
75:32-39. 

Engström G, Löfd
e of value in 

r Med. 2012;10
evelopments in t
nt J Chronic Ob

H, Farre R, Hanto
 in clinical pract
developments. 

inger R, Vessey 
thysmography an
rs in patients with

k A, Vestbo J, Sin
al Trials. Br J 

Berger KI. Dista
g respiratory rate:
6(3):162–170. 
rtz H, Schauer J, 
gnosis of the seve
ologie (Stuttga

-Alawi A, Al-D
ty to the conven
ive pulmonary di

hian A, Fardad
of impulse osillo
ructive lung dis

key C, Vestbo J, H
ntification of mea
uctance and lung

Singh D. A 
oscillometry f

opium bromide in
Pharmacol. 2005
Singh D. A com

se–response effec
4-41. 
ng M, Chen Y,
mpulse oscillome
th endobronchial 
ron Obstruct Pu

D, Goldman C, Sc
and physiologi

de Center disas

Herberg ME,  H
y function in sym
World Trade Cen

Wu H, Yang WL, 
sthma using imp
1. 
eier M, Holle R, 
lometric lung fu
013;8(5):e63366

 

sts. 

uctive Pulmonar
rgency Medicine

PD: risk factors
9):765-73. 

nto J.M. Kunzli N
ease in a cohort o
ough and phlegm

dahl CG, Wollme
detecting earl

06(8):1116-23. 5
the assessment o
bstruct Pulm Dis

s Z, Desager K, e
ice: methodology
Eur Respir J

SR, Faiferman I
nd oscillometry t
h COPD. Br J Cli

ngh D. Measurin
Clin pharmaco

al airway functio
: comparison wit

Kahn T, Hoheise
erity of obstructiv
art, Germany)

Deen J. Impuls
ntional pulmonar
isorders. Clin Exp

S, Asadian A
ometry system an
sorders. Tanaffos

Houghton C, et a
asurements relate
g volumes. Respi

comparison o
for assessing th
n healthy subject
;59(2):152-9. 
mparison of lun
cts of salbutamo

Jiang M, et a
etry for detectin
optical coherenc

ulmon Dis. 201

chechter C, Levi
ic assessment o
ster site. Chest

Hofer IS, Reyfma
mptomatic subject

ter dust exposure

et al. Detection o
pulse oscillometr

Huber RM, et a
unction indices i
. 

ry 
e: 

s, 

N. 
of 
m. 

er 
y 

5. 
of 
s. 

et 
y, 
J. 

I, 
to 
n 

g 
l. 

n 
th 

el 
ve 
). 

se 
ry 
p 

A, 
d 
s. 

l. 
d 
ir 

of 
he 
ts 

g 
l. 

l. 
g 

ce 
8 

n 
of 
t. 

n 
ts 
e. 

of 
ry 

l. 
n 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

5.
89

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
25

-0
6-

07
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

http://dx.doi.org/10.47176/mjiri.35.89
https://mjiri.iums.ac.ir/article-1-6115-en.html
http://www.tcpdf.org

