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Clinical Value of a Desktop Spirometer (HI-801) for Spirometry

Scereening

Hye Sook Choi, M.D.", Cheon Woong Choi, M.D.2, Myung Jae Park, M.D.", Hong Mo Kang, M.D.", Yoo Ji Hong, M.D. 2
Department of Pulmonary and Critical Care Medicine, Kyung Hee University College of Medicine, IKyung Hee Medical Center,

’East-West Neomedical Center, Seoul, Korea

Background: A national health care initiative recommends routine spirometry screening of all smokers over age 45
or patients with respiratory symptoms. In response to the recommendation, new, simple, and inexpensive desktop
spirometers for the purpose of promoting widespread spirometric screening were marketed. The performance of these
spirometers was evaluated in vivo testing with healthy subjects. However, the clinical setting allows spirometric
assessment of various pathologic combinations of flow and volume.

Objective: The aim of this study was to compare the accuracy of a desktop spirometer to a standard laboratory
spirometer, in a clinical setting with pathologic pulmonary function.

Method: In a health check-up center, where screening pulmonary funct test was performed using the HI-801 spirometer.
Subjects who revealed the ventilation defect in screening spirometry, performed the spirometry again using the standard
Vmax spectra 22d spirometer in a tertiary care hospital pulmonary function laboratory. Pulmonary function test with
both spirometer was performed according to the guidelines of the American Thoracic Society.

Results: 109 patients were enrolled. Pulmonary function measurements (FVC, FEV1, PEFR, FEF25%-75%) from the
HI-801 correlated closely (r=0.94, 0.93, 0.81, 0.84, respectively) with those performed with the Vmax spectra 22d and
showed the good limits of agreement and differences between the 2 devices; FVC +0.35 L, FEV; +0.16 L, PEFR +1.85
1/s, FEF25%-75% -0.13 1/s. With the exception of FEV;, FEF25% 75%, these differences were significant(p<0.05) but

small.

Conclusion: The HI-801 spirometer is comparable to the standard laboratory spirometer, Vmax spectra 22d, with high
accurary for FEV1 and FVC and acceptable differences for clinical use.

(Tuberc Respir Dis 2007: 62: 276-283)

Key word: Screening, Spirometry, Desktop spirometer, Laboratory spirometer.
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Table 1. Comparison of 2 spirometers

Spirometer HI-801 spirometer Vmax spectra 22d

Spirometer

Corporation CHEST SensorMedics

Nation Japan USA

Year 2004 2001
Predic?ion Morris Morris
equation
Technician Nurse Respiratory technician

Site Health check-up hospital pulmonary

center function test Laboratory
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Table 2. Demographics of the participants

n (%) 109 (100)
Age, yr 45.91+11.38
Age range , vyr 18-77
Male, n (%) 70 (64.2)

Female, n (%) 39 (35.8)

Mean+Standard Deviation

3} sto] A stk

Agg :@&71%011% FEV/FVC7} 70% ©]/do]aL
FVC7F 80% wIwkQl 75, #lld 37174l FEVY/
FVC7Z} 70% m kel FVC7F 80% o]l 7-9- &=
= FEV/FVC7} 70% o]4ko]al, FVCE 80% o]/l
A5k FEV) 2 80% WIRkl 7= At &3
A 8713 FEV/FVCE 70% wlqtoli, FVCE
80% M|kl A5-= Al

4. A=A

==
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Table 3. Differences of ventilation defect between
HI-801 and Vmax 22d spirometry

Type of spirometer

Type of ventilation HI-801 Vmax spectra 22d
defect n (%) n (%)
Obstructive 18 (16.5) 23 (21.1)
Restrictive 89 (81.7) 16 (14.7)
Mixed 2 (1.8) 2 (1.8)
Normal 0 (0) 68 (62.4)

Total 109 (100) 109 (100)
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Table 4. Comparison of measurements from HI-801 and Vmax 22d

HI-801 Vmax Spectra 22d Corre.latlon Differences’ Limits of agreement
coefficient (r)

FEV1/FVC, L 86.35+15.34 77.43+10.47 0.60" -8.92+12.35 -15.29-33.13
FVC, L 3.03+0.62 3.38+0.67 0.94" +0.3520.22" -0.79-0.07
FEV1, L 2.44+0.57 2.61+0.58 0.93' +0.16+0.21 -0.59-0.25

PEFR, L/sec 5.83+2.01 7.70£2.11 0.81 +1.85%1.15" -1.41-0.04

FEF2s0-75%, L/sec 2.61+1.09 2.48+1.08 0.84" -0.13+0.66 -1.17-1.44
FET, sec 5.12+1.71 6.68+1.11 0.38" +1.67+1.65" -4.82-1.67

Mean*Standard Deviation

‘Calculated as mean Vmax 22d reading minus mean HI-801 reading, *p<0.01 using bivariate correlation analysis (r=
pearson correlation coefficient), ¥ p¢0.05 using paired t-test

FEV;: forced expiratory volume in 1 second,; FVC: forced vital capacity; PEFR: peak expiratory flow rate; FEFose7s%:
forced expiratory flow at 50% of the forced vital capacity.
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Figure 1. Bivariate correlation analysis between lung function measurements made with the HI-801 and Vmax
spirometer.

(A) FVC, (B) FEV1, (C) FEFus97s%, (D) PEFR.

FEV1: forced expiratory volume in 1 second; FVC: forced vital capacity; PEFR: peak expiratory flow rate;
FEF2s2-752- forced expiratory flow at 50% of the forced vital capacity. (p<0.01 for all comparisons).

279



HS Choi et al: Clinical value of a desktop spirometer (hi-801) for spirometry screening

ot AL o

59657 ] <17k A%

AE oA HI-801 ]

spectra 22d #7]%5 EA72
£2 109901

A

I} o5

7878 (64.2%) ©] A tHTable 2).

1094 9] 3katEo] A7
}\]t‘sgs]- ﬁ]zzlak zax%

7(

L

(16.5%), AlgH 2~zo] 897 (81.7%)°] A
spectra 22d 71 & 7<H74 =

H(21.1%), Astd A7

a1, 6878(62.4%)> 7‘3}2} s

27182 A4 A4S B9 189 =

Vmax spectra 22d 712 A| &8+ 7 A}ol| A A %}iﬁ%

p

& AALE AA8E AL, o] F 89%<1 5337 0] HAa, A 2dS 2Yd 83949
7)) 20 R o5 F AR Foste]  Vmax spectra 22d 712 AEAA 117
g2 d HdS Aste] w7 gJARE oA Vmax A AAE, 62%(695%)> A
o.zF - 0&F =
= SO S 1. B~
T 0ol o . 008 Z o4
3 fe e, o ¥1388D
% 02 A = 020 . 0.25
g " Sfa ¢ o g o .
E' no e by T A Mean E— 0.0 | 5“' = g F_r.‘?:i" - o
0.4 . o = =T = 036 - o g -»;ﬁ'“ﬁ‘-- ag” Mean
E o aw LS @as * = pol i s
T . M 85 o 0.17
s 0sf . = e, - =t
g v £ 04 B tf .
E Y'Y . S+ E 08 g . 1 9ESD
£ 080 @ . -0.59
& . £ .
A0k ] . | ] a 080 Lt . ] . .
1.5 20 25 30 35 40 45 50 10 1.5 20 25 3.0 3.5 40 45 50
Mean FVC of the 2 spirometers. (L) Mean FEV1 of the 2 spirometer (L)
= 1-_ . = s = +1.96 SO
2 i ) . +196SD | g - FYF
z 0 t = oa| = "I e sa 7,
=< I a T o E 05l oot o Wl e R
E r L T = nu“c".:"ﬁu.,:%ﬁ“ - Mean
£ 2 | v: ::5=E= -naus au =] Mean § ool & _in.. ';: . " n:::: 0.1
& R LI I I Y]
= 2 fwe o " &
a 3 s, " & a 5 oaal s 1.95 50
£ e " 196 8D = 2t 447
§ L . at| 5 ef -
S . £ Lol
£  sh . . . JE oasb e
2 4 6 8 10 12 14 o 1 2z 3 4 & & T

Figure 2. Differences versus mean values for lung function measurements made with HI-801 and Vmax 22d
spirometers.
The solid lines represent the mean differences. The dotted lines represent the upper and lower limits of agreement

Mean PEFR of the 2 spirometersiL/s)

Mean FEF25%-T5% of the 2 spirometers (Lfs)

(£1.96SD) (In Bland Altman plot).

FEV1:

forced expiratory volume in 1 second; FVC: forced vital capacity; PEFR: peak expiratory flow rate;

FEF2s9-75%: forced expiratory flow at 50% of the forced vital capacity.
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