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Comparison of crackle characteristics in the lungs between mild and

moderate smokers using CALSA: a pilot study

Siwimon Kaju', Ponlapat Yonglitthipagon', Wanida Donpunha’, Surussawadi Bennett'**

Abstract

Smoking causes inflammation of both proximal and peripheral airways and the destruction of
parenchymal tissue surrounding the airways leading to obstruction and air trapping in the alveolus. This
damage affects the characteristics of lung sounds, especially crackles, however there have not been
any reported differences of the crackle characteristics between smokers in different smoking intensity.
Therefore, this pilot study aimed to compare the characteristics of crackle lung sounds using CALSA
(computer aided lung sound analysis), pulmonary function and respiratory muscle strength between
mild and moderate smokers and also examine the correlation between crackle characteristics and
pulmonary function test variables among both groups of smokers. Twenty male smokers age between
40 and 60 years were included in this study and divided into two groups: 10 mild smokers (7.26+6.08
pack-year) and 10 moderate smokers (32.95+4.17 pack-year). Crackle lung sound characteristics as 1)
the number of crackles per breathing cycle (NCBC), 2) crackles two cycle defection (2CD) and 3) crackles
initial defection width (IDW) were analyzed using CALSA. Pulmonary function test variables as 1) the
percentage of force vital capacity (FVC), 2) the percentage of forced expiratory volume at one second
(FEV), and 3) a ratio between FVC and FEV (FEV /FVC) were examined by a spirometer. Respiratory
muscle strength of inspiration and expiration was measured using respiratory muscle testing devices.
The results showed that there was a significant difference in IDW between mild and moderate smokers
at right anterior of chest wall (1.18+0.41 ms for mild smokers and 1.78+0.68 ms for moderate smokers
(p=0.028)) and at left posterior of chest wall (1.37+£0.42 ms for mild smokers and 1.974£0.61 ms for
moderate smokers (p=0.021)). There was also a significant difference in 2CD at left posterior of chest
wall between mild smokers (12.32+2.28) and moderate smokers (14.29+1.25 ms (p=0.027)). Moreover,
there was a significantly positive correlation between crackle characteristics and pulmonary function
test variables among two groups of smokers. From this pilot study it can be concluded that different

intensity of smoking affects crackle characteristics differently.

Keywords: Computer aided lung sound analysis, Crackles characteristics, Pulmonary function, Respiratory

muscle strength, Smokers
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% -dy GL 1% o |6L {U Q(zz) o
vesnauilemelaiiuaveenagluinusiund® uay
a 1 [-v) 1 1
Lifmnuunneneiuseninengu (p>0.05)
LI9YIIN15ALATIEV ATUFUNUS 52U 19
UANWULLEYS crackles wATAANTIONINUDAVDY

el LD

d‘ ldl 1 a % %} 6 Y
AUUYS (A9 6) nuddanuduiusiuluseiu
U1unans (r = 0.45-0.69) ag1sfitedfny (p<0.05)
IngRaudnuaezides crackles iln NCBC danuduiius
WJUINAU %FVC @Al 2CD JAnudunusidauan
fUA1 %FVC way %FEV, warA1 IDW Tanudunus
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A13199 3 2CD veskauyrsanteeuazdguunUIunans

9

a aa I

AnaRgLazdulgauLNINTgIY (adiuni)

dayanugy ngugjguyvaanties (n=10) nguffguynaUIunas (n=10)  p-value
(AAgR-Agsan) (Anehan-Agegn)
NTNTDAUUA UG8 12.53+1.96 14.16+2.08
(10.52-16.42) (10.49-17.05) 08
NI S90NUUATUNTNYN 12.68+1.54 13.41+2.45
(10.04-14.66) (9.81-17.27) 0428
NUINTIONAUTEY 13.33+1.61 13.21+1.01
(10.29-15.56) (11.17-14.41) ot
HIY15390NATUT19Y) 13.44+2.23 13.88+1.62
(9.66-16.14) (11.47-16.31) v
NIV IONTRIN UG Y 12.32+2.28 14.29+1.25 .
(9.43-16.05) (12.69-15.75) voet
N5 190NUAIAIUVI 13.05+2.19 14.04+1.91
(9.13-16.39) (12.05-16.70) 025
* e dauwansneseninanguegsilteddgyniaia fisesu p<0.05
13197 4 IDW vesiiguyvdiantiosuaziguymitiunany
Andsuazdrudesvuninsgiu @adiund)
Foyanugu ngugiguymBianties (n=10) ngugfguymauIunans (n=10)  p-value
(AAaR-Angaan) (AAgR-Angean)
NI 198AUUATUAINGE 1.34+0.39 1.78+0.70
(0.79-2.29) (0.99-3.04) 10
NIYITNBAUUA TN 1.18+0.41 1.78+0.68
(0.76-2.20) (0.87-2.59) 00287
NI919298NAT U198 1.61+0.63 1.77+0.59
(0.98-2.76) (1.03-2.62) 0210
HI9919299NATUT 19T 1.77+0.61 2.01+0.61
(0.96-2.88) (1.03-2.66) o
NI9Y19298N RGN 1.37+0.42 1.97+0.61
(0.92-2.47) (1.03-2.80) v
HI9919298N RN 1.34+0.60 1.89+0.71
(0.67-2.40) (1.01-2.97) oot
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17,18) (quuw‘%‘

(gUuvs 20.1-40.0 w8l) uagguin
agatiey 15 wusied) Auwdlduandiaininggu
wdntey (guuws 0.1-20.0 93U wioguynsiiaandi

15 4IURDIU)

A13797 5 aussaninvenuazanuulanswesnduilevnglavesguyvisianiesnasauunauiunans

ARRgLazd I TERUUNINTFIU

¥

dayanugy nqufguywEiandon (n=10) ngufguyvduiunans (=100  p-value
(Aenan-Agegn) (Aeam-Agegn)

FVC (unesosay) 88.60+16.60 89.70+13.45 0.872
(63-115) (75-123)

FEV, (Whunssowas) 85.00+£17.33 93.80+£28.52 0.415
(57-114) (74-170)

FEV,/FVC (3puas) 95.10+9.64 99.00+9.74 0.380
(81-116) (85-115)

MIP (L%uammiﬁﬁ) 94.06+22.60 101.70+37.92 0.617
(60-13) (54-164)

MEP (L"Yjuammi‘ﬁ?) 100.10+26.81 123.00+36.78 0.129
(77-165) (78-182)
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M13199 6 ANUFLTUSTENINAMENYMEIAYIUBR crackles WazauTsannUonveIguUY
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NCBC UAUINians9enuuaugng uag FVC

Crackle 2CD MMUMUSNIINT0AUUAUGIY Wag FVC
Crackle 2CD AUWALSHITINTIOANRINIUYI ey FVC
Crackle 2CD AMUAUIHINNTINOANRIAIUYIN ey FEV,

Crackle IDW SIULUIKITINT190NUUAUEE Lay FEV,

Crackle IDW SIUALUIKITINT190NA U998 way FEV,/FVC

Crackle IDW $IusiSpilans190nnaan1ugne way FVC
Crackle IDW SIUVUIKITaNT190NUS UG8 ey FEV,
Crackle IDW $IbALINTaNT1DNNAIAIUTIN kay FVC

Crackle IDW S AuInians199ntadnuen way FEV,

r p value
0.452 0.045*
0.453 0.045*
0.653 0.002*
0.504 0.023*
0.507 0.023*
0.447 0.048*
0.518 0.019*
0.592 0.006*
0.691 0.001*
0.664 0.001*
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