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A RF QRS
A QRS IEC/EN 60601 1-2
A 60601 1-2
A QRS
CISPR 11 1 QRS
CISPR 11 QRS
Universal QRS
IEC 61000-3-2
Universal
/
IEC 61000-3-3
IEC 60601
(ESD) +6 kV +6 kV
IEC 61000-4-2 +8 kV +8 kV 30
+2 kV +2 kV
+1 kV +1 kV
IEC 61000-4-4
+1 kV +1 kV
IEC 61000-4-5 +2 kV +2 kV

IEC 61000-4-11

<5% UT (>95% dip in
UT) for 0.5 cycle
40% UT (60% dip in
UT) for 5 cycles

70% UT (30% dip in
UT) for 25 cycles
<5% UT (>95% dip in
UT) for 5 sec

<5% UT (>95% dip in
UT) for 0.5 cycle
40% UT (60% dip in
UT) for 5 cycles

70% UT (30% dip in
UT) for 25 cycles
<5% UT (>95% dip in
UT) for 5 sec

50/60 Hz) | 3 A/Im 3 Alm
IEC 61000-4-8
uT
3Vrms 3Vrms
IEC 61000-4-6 150 KHz 80 Mz
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3V/m 3V/m
IEC 61000-4-3 80 MHz to 2.5 GHz :
Q  p&Mo
‘Q p&W0 80 MHz to 800 MHz
Q @0 800 MHz to 2.5 GHz
P (W)
d
RF
()
()
MHz MHz
a) /
QRS QRS
QRS
b) kHz MHz /
QRS
QRS ( )
w 150 kHz to 80 MHz 80 MHz to 800 MHz 800 MHz to 2.5 GHz
Q p&WD Q  p&UD (ORI 1% ]
0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1 1.2 1.2 2.3
10 3.8 3.8 7.3
100 12 12 23
m
1 80 MHz 800 MHz
2
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Spirometry

BEV(Ext. Vol) > 150 mL

PEFT > 120 msec

FET < 6.0
> 40 mL

PEF— | 1.0Ll/s
FEV6 150 mL

5% of the FVC

FET<3s
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A 100mL FEV1

FEV6
B mL FEV1

mL FEV1
D FEV1 200mL
A
A
A
A
A
A FvC FEV1
A
A
ATY ERS

A2 >34 34 XA . 79 310
A FVC 150ml

FEV1 150ml FVC 100ml

1
BTS-NICE -
A
A FvC 100ml
FEV1 100ml

Spirometry
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100mi
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Calibration Check Session Demographics

Smith, Tom Spirometry Test Session 3,24,/2006 2:25 PM

Perform Test | Sezzion Cummentxl Calibration Eheckl Sezzion Demographic&l
Pre FVC | Pretiv | Pre vt | Postpur | Postnin | Posave | v |

Prew Testl Ne:-:tTestl Interpl F'rintl Delete |
« A

/ \ (1] 4 Cancel
T

\
Interp Button Print Button Delete Button

Wy fi

OK
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o 3 o s = 8 ] v L 5 o b S b 0 o
o 5 2 9 = Sgdx8osSsS8shuonPilzosSS 89
e 2 6 2 £ Sas2ciiit et tsg YT
M 8119  48i756in (1221192¢cm) X X X X X X X X
M 819  48i76.4in (122 194 cm) X X X X X X X X
M 8119  47.2170.9 in (120i 180 cm) X X X X X X X X
M 20i80 62.2i 76.4in (1581 194 cm) X X X X X X X X
M  20i80  62.2 77.2 in (158i 196 cm) X X X X X X X X
NHANES Il - | M 20180  61.4i 75.6 in (1561 192 cm) X X X X X X X X
(1999) Z | F 817  465i70.1in(1181178cm) X X X X X X X X
F 8i17  46.5(72.4in (118 184 cm) X X X X X X X X
F 8i17  44.9167.7in (114i 172 cm) X X X X X X X X
F 18180 57.1i70.9in (1451 180cm) X X X X X X X X
F 18180 53.5( 70.9 in (136i 180 cm) X X X X X X X X
F 18180 53.5( 67.7 in (136i 172 cm) X X X X X X X X
ECCS/ERS o | M 18i70 61i76.8in(155195¢cm) X X X X X X X X X X
(Quanjer 1993) W1 F 1870 57.1170.9in (1451 180cm) X X X X X X X X X X
M 6118  43.3( 74.8in (1101 190 cm) X X X X X
> | M 6118 47.2i 74.8 in (1207 190 cm) X X X X X
Wang (1993) 2 | F 6i18  43.3770.9in (1101 180cm) X X X X X
F 6i18 47.2i 70.9 in (1207 180 cm) X X X X X
. 5 | M 6018 43.3i180.7 in(1101 205cm) X X X X
Quanjer (1995) & | £ gi1g  43.3172.8in (110/ 185¢cm) X X X X
o | M 6118  421i717in (107 182cm) X X X X X X X X X X X
Zapletal (1987) N | £ gi1g  42.1171.7in (1077 182cm) X X X X X X X X X X X
M 20i90 58i80in (147.31203.2cm) X X X X
. o | M 20179 58i80in (147.31203.2cm) X X
Morris (1971/73) 2 | £ 05190  56i72in (142.21182.9cm) X X X X
F 20179 56i72in(142.21182.9¢cm) X X
_ _ | M 15179 35i85in (88.912159cm) X X X X X X X X X
Chemiack (1972) G | ¢ 15179  35i85in(88.91215.9cm) X X X X X X X X X
o | M 18186 63.4i77.2in (161 196 cm) X X X X X X
Roberts (1991) & | ¢ 1gigs  57.5169.7 in (1461 177 cm) X X X X X X
M 6111  44i6lin (111.811549cm) X X X X X X X
M 12i24 55i76in(139.71193¢cm) X X X X X X X
M 25+  62i77in(157.5(195.6cm) X X X X X X
M 25185 62i77in (157.5195.6cm) X X
Knudson (1983) S| F 610 42158 in (106.7i 147.3cm) X X X X X X X
F 11i19 52i72in(132.1i182.9cm) X X X X X X X
F 20i69 58/71in(147.31180.3cm) X X X X X X
F 20i88 58/71in(147.31180.3cm) X X
F 70+  58i66in(147.31167.6cm) X X X X X X
M 7120  43.71 74.8in (111 190 cm) _ X X X X X X
M 7120  43.7i 74.8in (111i 190 cm) X X X X X X
» | M 7720  43.7174.8in (111 190 cm) X X X X X X
Hsu (1979) T F 7118  43.7i74.8in(1111190cm) X X X X X X
F 7i18  43.7i 74.8in (111i 190 cm) X X X X X X
F 7i18  43.7i 74.8in (111i 190 cm) X X X X X X
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_ [ M 15191 61.8i76.4in (1571 194cm) X X X X X X X
Crapo (1981) O | F 17184 57.5i70.1in (1461178 cm) X X X X X X X
_ < | M <18  354i74in (90i 188 cm) X X X X X X X
Warwick (1977) =2 | F <18  35.4i70.1in(90i 178 cm) X X X X X X X
M 417  43.3167in(1101170cm) X X X X X X X
Polgar (1971) € F 417 433167in(1101170cm) X X X X X X X
Shaded = LLN available ‘

MORRIS (1971/1973)
Morris, James F., et. Al.: Spirometric Standards for Healthy Non-smoking Adults. American Review of Respiratory

Disease 1971; vol 103(1): 57 7 67.

Morris, James F, et al.: Normal values for the ratio of one -second forced expiratory volume to forced vital capacity.
American Review of Respiratory Disease 1973 Vol 108: 1000 1003.

FVC (L)= 0.148 * H[in] - 0.025 * A[yrs] - 4.241

201 90 FEV1 (L) = 0.092 * H[in] - 0.032 * A[yrs] - 1.26
5880 (147.31203.2 cm) FEF25 75% (L/sec) = 0.047 * H[in] - 0.045 * A[yrs] + 2.513
,20-79

FEV1/FVC (L/sec) = (-0.3118 * H[in] - 0.2422 * A[yrs] + 107.12)/100
FVC = 0.115 * H[in] - 0.024 * A[yrs] - 2.852

20190 FEV1 = 0.089 * H[in] - 0.025 * A[yrs] - 1.932
56i 72 (142.21182.9cm)  FEF2575%=0.06 * H[in] - 0.03 * Alyrs] + 0.551
,20-79

FEV1/FVC (L/sec) = (-0.0679 * H[in] - 0.1815 * A[yrs] + 88.7)/100

CHERNIACK (1972)

Cherniack, RM and Raber, MB: Normal Standards for Ventilatory Function Using an Automatic Wedge Spiromete
American Review of Respiratory Disease 1972; Vol 106(1), p38 46.

FVC (L) =0.12102 * H[in] - 0.01357 * A[yrs] - 3.18373

15i 79 FEV1 (L) = 0.09107 * H[in] - 0.0232 * A[yrs] - 1.50723

35i 85 (88.9i 215.9 cm) FEF25% (L/sec) = 0.0903 * H[inj - 0.01987 * AJyrs] + 2.72554
FEF50% (L/sec) = 0.06526 * H[in] - 0.03049 * A[yrs] + 2.40337
FEF75% (L/sec) = 0.03583 * H[in] - 0.04142 * A[yrs] + 1.98361
FEF25 75% (L/sec) = 0.05948 * H[in] - 0.037 * A[yrs] + 2.61187
PEFR = 0.14393 * H[in] - 0.02403 * A[yrs] + 0.22544
MVV = 3.02915 * H[in] - 0.81621 * A[yrs] - 37.94893

FVC (L) =0.07833 * H[in] - 0.01539 * A[yrs] - 1.04912

15i 79 FEV1(L) = 0.06029 * H[in] - 0.01936 * A[yrs] - 0.18693

35i 85 (88.91 215.9 cm) FEF25% (L/sec) = 0.06876 * I-_|[|n] - 0.01926 * Ayrs] + 2.14653
FEF50% (L/sec) = 0.0622 * H[in] - 0.02344 * A[yrs] + 1.4264
FEF75% (L/sec) = 0.02334 * H[in] - 0.0345 * A[yrs] + 2.21596
FEF25 75% (L/sec) = 0 .04931 * H[in] - 0.0312 * A[yrs] + 2.2561
PEFR = 0.0913 * H[in] - 0.01776 * A[yrs] + 1.1316
MVV =2.13844 * H[in] - 0.68503 * A[yrs] - 4.86957

ROBERTS (1991)

Roberts, Michael C. et. al: Reference values and prediction equations for normal lung function in non-smoking
white urban population. Thorax 1991; 46: 643 i 650
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FVC (L) = 0.06628 * H[cm] - 0.028 * A[yrs] - 5.377

18186 FEV1 (L) = 0.03961 * H[cm] - 0.033 * A[yrs] - 1.558

63.4177.2 (1611 196 cm) FEV1/FVC = (0.21476 * H[cm] - 0.242 * Alyrs] + 126.252)/100
PEFR =0.05317 * H[cm] - 0.062 * A[yrs] + 3.884

FEF50% (L/sec) = -0.044 * A[yrs] + 6.456

FVC (L) = 0.04321 * H[cm] - 0.023 * A[yrs] - 2.379
1886 FEV1 (L) = 0.03321 * H[lcm] - 0.025 * Afyrs] - 1.394
PEFR = 0.04087 * H[cm] - 0.05 * A[yrs] + 2.945

FEF50% (L/sec) = -0.038 * A[yrs] + 5.556

KNUDSON (1983)

Knudson, Ronald J., et. al: Change in the Normal Maximum Expiratory Flow-Volume Curve with Growth and Aging.
American Review of Respiratory Disease 1983; 127(5i 6): 7251 734.

FVC (L) = 0.0409 * H[cm] - 3.3756

611 | FEV1 (L) = 0.0348 * Hcm] - 2.8142
FEF75% (L/sec) = 0.0171 * H[cm] - 1.0149
FEF25 75% (L/sec) = 0.0338 * H[cm] - 2.3197

FEV1/FVC = 100.43891 0.0813 * H[cm]

FVC (L) = 0.059 * H[cm] + 0.0739 * A[yrs] - 6.8865

12124 | FEV1 (L) = 0.0519 * H[cm] + 0.0636 * A[yrs] - 6.1181

5576 (139.71193.0 cm) FEF50% (L/sec) = 0.0543 * H[cm] + 0.115 * A[yrs] -6.3851
FEF75% (L/sec) = 0.0397 * H[cm] - 0.0057 * A[yrs] - 4.2421
FEF25 75% L/sec) = 0.0539 * H[cm] + 0.0749 * Alyrs] - 6.199

FEV1/FVC = 100.43891 0.0813 * H[cm]

FVC (L) = 0.0844 * H[cm] - 0.0298 * Afyrs] - 8.7818

o5 FEV1 (L) = 0.0665 * Hjcm] - 0.0292 * Afyrs] - 6.5147
FEF75% (L/sec) = 0.031 * Hjcm] - 0.023 * Afyrs] - 2.4827
FEF25 75% (L/sec) = 0.0579 * H[cm] - 0.0363 * A[yrs] - 4.5175

O 25 and < 85
FEVL/FVC = 86.6862i 0.105 * A[yrs]

FVC (L) = 0.043 * H[cm] - 3.7486

6110 | FEV1 (L) = 0.0336 * H[cm] - 2.7578
FEF75% (L/sec) = 0.0109 * H[cm] - 0.1657
FEF25 75% (L/sec) = 0.022 * Hlcm] - 0.8119

FEV1/FVC = 109.97391 0.1909 * H[cm] + 0.6655 * A[yrs]
FVC (L) = 0.0416 * H[cm] + 0.0699 * A[yrs] - 4.447

11719 FEV1 (L) = 0.0351 * Hjcm] + 0.0694 * A[yrs] - 3.7622

50172 (132.11182.9 cm) FEF50% (L/sec) = 0.0288 * Hjcm] + 0.1111 * A[yrs] - 2.304
FEF75% (L/sec) = 0.0243 * H[cm] + 0.2923 * Alyrs] - 4.4009 - 0.0075 *
Alyrs]?

FEF25 75% (L/sec) = 0.0279 * H[cm] + 0.1275 * Alyrs] - 2.8007
FEV1/FVC =109.9739i1 0.1909 * H[cm] + 0.6655 * A[yrs]

FVC(L) = 0.0444 *H[cm] - 0.0169 * A[yrs] - 3.1947
20169 |, FEV1 (L) =0.0332 * H[cm] - 0.019 * A[yrs] - 1.821

5871 (147.31180.3 cm) FEF50% (L/sec) = 0.0321 * Hjcm] - 0.024 * A[yrs] - 0.4371
FEF75% (L/sec) = 0.0174 * Hjcm] - 0.0254 * Afyrs] - 0.1822
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FEF25 75% (L/sec) = 0.03 * Hjcm] - 0.0309 * A[yrs] - 0.4057
O ®and<88
FEVL/FVC = 121.6777i 0.1852 * Hjcm] i 0.1896 * Afyrs]

FVC (L) = 0.0313 * H[cm] - 0.0296 * A[yrs] - 0.1889

70+ | FEV1 (L) = 0.0143 * H[cm] - 0.0397 * A[yrs] + 2.6539

581 66 (147.31167.6 cm) FEF50% (L/sec) = 0.0118 * H[cm] - 0.0755 * Ayrs] + 6.2402
FEF75% (L/sec) = -0.0172 * A[yrs] + 1.8894
FEF25 75% (L/sec) = -0.0615 * A[yrs] + 6.3706

HSU (1979)

Hsu, Katharine, et. al.: Ventilatory Functions of Normal Children and Young Adultsi Mexican American, White and
Black. J Pediatr 1979; 95: 14i 23.

L— QRSshJwevez 14 FEVI/FVC & =4~ |:
Pred FEV1/Pred FVC

, FVC [L] = (0.000358 * H[cm] **8)/1000
7120 FEV1 [L] = (0.000774 * H[cm]®)/1000
’ ; — 2.79
43.7174.8 (1111190 cm) PEFR [Linin] = 0.000 335 * Hlcm] »
FEF25 75% [L/min] = 0.000 798 * H[cm] *

, FVC [L] = (0.00 107 * H[cm] %3)/1000

7i 20 FEV1 [L] = (0. 00103 * H[cm] *°%)/1000

’ ; — 2.92
43.7174.8 (1111190 cm) PEFR [Liin] = 0. 000174 * H[cm] Voo

FEF25 75% [L/min] = 0. 000361 * H[cm] *
, Mexican -American FVC [L] = (0. 00106 * H[cm] %°7)/1000

7i 20 FEV1 [L] = (0. 00173 * H[cm] *%°)/1000

’ H _ 2.63
43.7174.8 (1111190 cm) PEFR [Liin] = 0. 000769 * H[cm]

FEF25 75% [L/min] = 0. 000913 * H[cm] *“°

, FVC [L] = (0.00257 * H[cm] *'®)/1000
7118 years, FEV1 [L] = (0.00379 * H[cm] 2-68)/213c7)oo
43.7174.8 (1111190 cm) PEFR [Liin] = 0. 00258 * H[cm]~

FEF25 75% [L/min] = 0. 00379 * H[cm] #*°

, FVC [L] = (0. 000834 * H[cm]%°)/1000

7118 FEV1 [L] = (0.00114 * H[cm] **°)/1000

! : _ * 2.68
43.7174.8 (1117190 cm) ~ PEFR[Lin] =0. 000551 * Hcm]*™

FEF25 75% [L/min] = 0. 00145 * H[cm] *
, Mexican -American FVC [L] = (0. 00125 * H[cm] %%)/1000

7118 FEV1 [L] = (0. 00161 * H[cm] *%°)/1000

) Lo 2.64
43.7174.8 (1111 190 cm) PEFR [Limin] = 0. 000697 * H[cm]

FEF25 75% [L/min] = 0. 00120 * H[cm] #*°

CRAPO (1981)

Crapo, et. al: Reference Spirometric Values using Techniques and Equipment that Meet ATS Recommendations.
American Review of Respiratory Disease 1981; 123:659-664.

FVC (L) = 0.06 * H[cm] - 0.0214 * Afyrs] - 4.65
1591 | FEVO5 (L) = 0.0327 * H[cm] - 0.0152 * Afyrs] - 1.914
— * *
61.876.4 (1571194 cm) FEV1 (L) = 0.0414 * H[cm] - 0.0244 * A[yrs] - 2.19
FEV3 (L) = 0.0535 * H[cm] - 0.0271 * Alyrs] - 3.512
FEF25 75% (L/sec) = 0.0204 * H[cm] - 0.038 * Alyrs] + 2.133
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FEV1/FVC = ¢0.13 * H[cm] - 0.152 * Afyrs] + 110.49)/100
FEV3/FVC = (0.0627 * H[cm] - 0.145 * Afyrs] + 112.09)/100

FVC (L) =0.0491 * H[cm] - 0.0216 * Afyrs] - 3.59

1784 | FEVO5 (L) = 0.0238 * H[cm] - 0.0185 * Afyrs] - 0.809
FEV3 (L) = 0.0442 * H[cm] - 0.0257 * Alyrs] - 2.745
FEF25 75% = 0.0154 * H[cm] - 0.046 * A[yrs] + 2.683
FEV1/FVC = (0.202 * H[cm] - 0.252 * A[yrs] + 126.58)/100

FEV3/FVC = (0.0937 * H[cm] - 0.163 * A[yrs] + 118.16)/100

WARWICK (1977/80)
Warwick, WJ: Pulmonary Function in Healthy Minnesota Children. Minnesota Medicine 1977; Supplement 60: 435

-440.
Warwick, WJ: Pulmonary Function in Healthy Minnesota Children. Minnesota Medicine March 1980; 191 195.

LnFVC (L) = 3.0131 * In(H[cm]) - 14.0535
<18 LnFEV1 (L) = 2.7572 * In(H[cm]) - 12.9007
354174 (901 188 cm) LnFEV1/FVC =-0.2679 * In(H[cm]) + 1.2137
LnFEF50% (L/sec) = 2.1326 * In(H[cm]) - 9.3589
LnFEF75% (L/sec) = 2.1534 * In(H[cm]) - 10.2213
LnPEFR (L/sec)= 2.4991 * In(H[cm]) - 10.7785

LnFET(s) = 1.6208 * In(H[cm]) i 7.2327

LnFVC (L) = 2.9446 * In(H[cm]) - 13.8007
<18 , LnFEV1 (L) = 2.7522 * In(H[cm]) - 12.921
35.4i70.1 (901 178 cm) LnFEV1/FVC =-0.2126 * In(H[cm]) + 0.9719
LnFEF50% (L/sec) = 2.1958 * In(H[cm]) - 9.6458
LnFEF75% (L/sec) = 2.2961 * In(H[cm]) - 10.8666
LnPEFR (L/sec) = 2.4369 * In(H[cm]) - 10.535

LnFET(s) =1.2423 * In(H[cm] T 5.3288

POLGAR (1971)

Polgar and Promadhat: Pulmonary Function Testing in Children: Techniques and Standards 1971.
|- QRSshJ » Vs # t 4 FEVIIFVC &£ ={~|:
Pred FEV1/Pred FVC

FVC (L) = 0.0000044 * H[cm]*¢’

417 FEV1 (L) = 0.0000021 * H[cm] 28

43.31 67 (1101 170 cm) FEF25 75% (L/ min) = -207.70 + 2.621 * H[cm]
PEFR (LMmin)= -425.5714 + 5.2428 * H[cm]
MVV = 1.276 * H[cm] - 99.507

FVC (L) = 0.0000033 * H[cm] >

417 FEV1 (L) = 0.0000021 * H[cm] *®

433167 (1101 170 cm) FEF25 75% (L/ min) = -207.70 + 2.621 * H[cm]
PEFR (LMmin)= -425.5714 + 5.2428 * H[cm]

MVV = 1.276 * H[cm] - 99.507

ECCSERS (Quanjer 1993)

Quanijer, Ph.H, et. al: Lung Volumes and Ventilatory Flows: Official Statement of the European Respiratory Society.
European Respiratory Journal 19921 1993; Supplement 151 16: 57 40.

FVC (L) = 0.0576 * H[cm] i 0.026*A[yrs] i 4.34
18170 | FEV1 (L) = 0.0430*H[cm] i 0.029*A[yrs] i 2.49

FEF25% (L/sec) = 0.0546 * Hlcm] i 0.029 * Alyrs] i 0.47
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FEF50% (L/sec) = 0.0379*H[cm] i 0.031 * A[yrs] i 0.35
FEF75% (L/sec) = 0.0261 * H[cm] i 0.026 * A[yrs] i 1.34
FEF25 75% (L/sec) = 0.0194 * H[cm] 1 0.043 * A[yrs] + 2.7
PEFR(L/sec) = .0614 * Hlcm] T 0.043 * A[yrs] + 0.15

FIVC =0.0610 * H[cm] i 0.028 * A[yrs] i 4.65

FVC (L) =0.0443 *H[cm] T 0.026*A[yrs] i 2.89

18170 FEV1 (L) = 0.0395*H[cm] T 0.025*A[yrs] i 2.6
FEF25% (L/sec) = 0.0322 * Hlcm] i 0.025 * A[yrs] + 1.6
FEF50% (L/sec) = 0.0245 * H[cm] T 0.025 * A[yrs] +1.16
FEF75% (L/sec) = 0.0105 * H[cm] T 0.025 * A[yrs] +1.11
FEF25 75% (L/sec) = 0.0125 * H[cm] i 0.034 * A[yrs] + 2.92
PEFR (L/sec) = .0550 * H[cm] 7 0.030 * A[yrs] -1.11
FIVC = 0.0466 * Hlcm] T 0.026 * A[yrs] T 3.28

NHANES Il (1999)

Hankinson, John L., Odencrantz, John R., Fedan, Kathleen B.. Spirometric Reference Values from a Sample of the
General U.S. Population. Am J Respir Crit Care Med 1999; Vol 159: 179187.

FVC (L) = -0.2584 - 0.20415 * A[yrs] + 0.010133 * A[yrs] 2+ 0.00018642 *

8119 ,48.0175.6 (1221192 Hlecm]? i
cm) FEV1 (L) = -0.7453 - 0.04106 * A[yrs] + 0.004477 * A[yrs]? + 0.00014098 *
H[cm]?

FEV1/FVC = (88.066- 0.2066 * A[yrs])/100

FEV6 (L) =-0.3119 - 0.18612 * Afyrs] + 0.009717 * Afyrs] 2+ 0.00018188 *
H[cm]?

FEV1/FEV6 = (87.34- 0.1382 * A[yrs])/100

FEF25 75% (L/Sec) = - 1.0863 + 0.13939 * A[yrs] + 0.00010345 * H[cm] 2
PEF (L/Sec) =-0.5962 - 0.12357 * A[yrs] + 0.013135 * Afyrs] 2+ 0.00024962

* Hlcm] 2
FVC (L) = -0.1933 + 0.00064 * Alyrs] - 0.000269 * A[yrs] % + 0.00018642 *
2
20180 , 62.2176.4 (1581 Hlcm] )
194 cm) EI[EW] (L) =0.5536 - 0.01303 * Alyrs] - 0.000172 * Alyrs] * + 0.00014098 *
cm

FEV1/FVC = (88.066- 0.2066 * A[yrs])/100

FEV6 (L) = 0.1102 - 0.00842 * Alyrs] - 0.000223 * A[yrs] ? + 0.00018188 *
H[cm]?

FEV1/FEV6 = (87.34- 0.1382 * A[yrs])/100

FEF25 75% (L/Sec) = 2.7006 i 0.04995 * A[yrs] + 0 .00010345 * H[cm] *
PEF (L/Szec) =1.0523 + 0.08272 * A[yrs] - 0.001301 * A[yrs] ? + 0.00024962
* H[cm]

FVC (L) = -1.2082 + 0.05916 * A[yrs] + 0.00014815 * H[cm] 2
8117 ,46.5i170.1 (1181178 FEV1 (L) = -0.8710 + 0.06537 * A[yrs] + 0.00011496 * H[cm] 2
FEV1/FVC = (90.809- 0.2125 * Ayrs])/100

cm
) FEV6 (L) = -1.1925 + 0.06544 * A[yrs] + 0.00014395 * Hjcm] 2
FEV1/FEV6 = (90.107- 0.1563 * A[yrs])/100
FEF25 75% (L/Sec) = -2.5284 + 0.5249 * A[yrs] - 0.015309 * A[yrs] 2 +
0.00006982 * H[cm] ?
PEF (L/Sec) = -3.6181 + 0.60644 * A[yrs] - 0.016846 * A[yrs] 2 + 0.00018623
* H[cm] 2
FVC (L) = -0.356 + 0.0187 * A[yrs] - 0.000382 * A[yrs] ? + 0.00014815 *
2
18180 ,57.1i170.9 (145i  Hlem]
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180 cm)

FEV1 (L) = 0.4333 - 0.00361 * Ayrs] - 0.000194 * A[yrs]? + 0.00011496 *
Hl[cm]?

FEV1/FVC = (90.809- 0.2125 * A[yrs])/100

FEV6 (L) =-0.1373 + 0.01317 * Alyrs] - 0.000352 * A[yrs] ? + 0.00014395 *
Hl[cm]?

FEV1/FEV6 = (90.107- 0.1563 * A[yrs])/100

FEF25 75% (L/Sec) = 2.367 - 0.01904 * Alyrs] - 0.0002 * A[yr s]° +
0.00006982 * H[cm] 2

PEF (L/SZec) =0.9267 +0.06929 * Alyrs] - 0.001031 * Alyrs] * + 0.00018623
* H[cm]

(
8i19
cm)

- )
48.0i 76.4

(1221194

FvC (IE) =-0.4971 - 0.15497 * A[yrs] + 0.007701 * A[yrs] 2+ 0.00016643 *
H[cm]

FEV1 (L) =-0.7048 - 0.05711 * A[yrs] + 0.004316 * Alyrs] 2+ 0.00013194 *
H[cm]?

FEV1/FVC = (89.239- 0.1828 * A[yrs])/100

FEV6 (L) = -0.5525 - 0.14107 * A[yrs] + 0.007241 * A[yrs] %+ 0.00016429 *
H[cm]?

FEV1/FEV6 = (88.841- 0.1305 * A[yrs])/100

FEF25 75% (L/Sec) = -1.1627 + 0.12314 * A[yrs] + 0.00010461 * H[cm] 2
PEF (L/SZec) =-0.2684 - 0.28016 * A[yrs] + 0.018202 * A[yrs] %+ 0.00027333
* H[cm]

(
201 80
196 cm)

- )
,62.2177.2

(158i

FVC (L) = -0.1517 - 0.01821 * A[yrs] + 0.00016643 * H[cm] 2

FEV1(L) = 0.3411 - 0.02309 * A[yrs] + 0.00013194 * H[cm] 2
FEV1/FVC = (89.239- 0.1828 * Ayrs])/100

FEV6 (L) = -0.0547 - 0.02114 * Alyrs] + 0.00016429 * H[cm] 2
FEV1/FEV6 = (88.841- 0.1305 * A[yrs])/100

FEF25 75% (L/Sec) = 2.1477 - 0.04238 * A[yrs] + 0.0001046 1 * H[cm] 2
PEF (L/Sec) = 2.2257 - 0.04082 * A[yrs] + 0.00027333 * H[cm] ?

(
817
cm)

- )
46.5i72.4

(118i 184

FVC (|5) =-0.6166 - 0.04687 * A[yrs] + 0.003602 * A[yrs] 2+ 0.00013606 *
H[cm]

FEV1 (L) = -0.963 + 0.05799 * A[yrs] + 0.00010846 * H[cm] 2

FEV1/FVC = (91.655- 0.2039 * A[yrs])/100

FEV6 (L) = -0.637 - 0.04243 * A[yrs] + 0.003508 * A[yrs] 2+ 0.00013497 *
H[cm]?

FEV1/FEV6 = (91.229- 0.1558 * A[yrs])/100

FEF25 75% (L/Sec) = -2.5379 + 0.43755 * Alyrs] - 0.012154 * A[yrs] % +
0.00008572 * H[cm] 2

PEF (L/Sec) =-1.2398 + 0.16375 * A[yrs] + 0.00019746 * Hcm]

(
18i 80
180 cm)

- )
,53.5170.9

(136

FVC (L) = -0.3039 +0.00536 * Alyrs] - 0.000265 * Alyrs] 2 +0.00013606 *
H[cm]

FEV1 (L) = 0.3433 - 0.01283 * Afyrs] - 0.000097 * Afyrs] 2 + 0.00010846 *
H[cm]?

FEV1/FVC = (91.655- 0.2039 * A[yrs])/100

FEV6 (L) = -0.1981 + 0.00047 * Ayrs] - 0.00023 * A[yrs] % + 0.00013497 *
H[cm]?

FEVL/FEV6 = (91.2291 0.1558 * A[yrs])/100

FEF25 75% (L/Sec) = 2.0828 - 0.03793 * A[ yrs] + 0.00008572 * H[cm] 2
PEF (L/Sec) = 1.3597 +0.03458 * Alyrs] - 0.000847 * Alyrs] 2 +0.00019746
* H[cm]

FVC (L) = -0.7571 - 0.0952 * Afyrs] + 0.006619 * Alyrs] 2 + 0.00017823 *
H[cm] 2
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( - )
8i19 ,47.2i70.9 (1201180
cm)

FEVL (L)= -0.8218 - 0.04248 * Alyrs] + 0.004291 * A[yrs] 2+ 0.00015104 *
Hl[cm]?

FEVL/FVC = (90.024- 0.2186 * A[yrs])/100

FEV6 (L) = -0.6646 - 0.1127 * A[yrs] + 0.007306 * A[yrs] 2+ 0.0001784 *
Hl[cm]?

FEV1/FEV6 = (89.388- 0.1534 * Afyrs])/100

FEF25 75% (L/Sec) = -1.3592 + 0.10529 * Afyrs] + 0.00014473 * H[cm] 2
PEF (L/Sec) =-0.9537 - 019602 * Alyrs] + 0.014497 * Alyrs] +0.00030243
* Hlcm]

( - )
20i80 ,61.4i75.6 (156i
192 cm)

FvC (IE) =0.2376 - 0.00891 * A[yrs] - 0.000182 * A[yrs] ? + 0.00017823 *
H[cm]

FEV1 (L) = 0.6306 - 0.02928 * A[yrs] + 0.00015104 * H[cm] 2

FEV1/FVC = (90.024- 0.2186 * A[yrs])/100

FEV6 (L) = 0.5757 - 0.0286 * A[yrs] + 0.0001784 * H[cm] ?

FEV1/FEV6 = (89.388- 0.1534 * A[yrs])/100

FEF25 75% (L/Sec) = 1.7503 - 0.05018 * A[yrs] + 0.00014473 * H[cm] 2
PEF (IE/Sec) =0.087 + 0.0658 * A[yrs] - 0.001195 * A[yrs] ? + 0.00030243 *
H[cm]

( - )
8117 ,44.9167.7 (1141172
cm)

FVC (L) = -1.2507 + 0.07501 * A[yrs] + 0.00014246 * H[cm]

FEV1 (L) = -0.9641 + 0.0649 * A[yrs] + 0.00012154 * H[cm] 2

FEV1/FVC = (2.360 - 0.2248 * A[yrs])/100

FEV6 (L) = -1.241 + 0.07625 * A[yrs] + 0.00014106 * H[cm] 2

FEV1/FEV6 = (91.644 - 0.1670 * A[yrs])/100

FEF25 75% (L/Sec) = -2.1825 + 0.42451 * Alyrs] - 0.012415 * A[yrs] % +
0.0000961 * H[cm] ?

PEF (L/Szec) =-3.2549 + 0.47495 * A[yrs] - 0.013193 * A[yrs] ?+0.00022203
* Hlcm]

( - )
18i80 ,53.5i67.7 (136i
172 cm)

ZAPLETAL (1987)

FVC ('5) =0.121 + 0.00307 * A[yrs] - 0.000237 * Afyrs] ? + 0.00014246 *
H[cm]

FEV1 (L) = 0.4529 - 0.01178 * Alyrs] - 0.000113 * A[yrs] ? + 0.00012154 *
H[cm]?

FEV1/FVC = (92.36- 0.2248 * A[yrs])/100

FEV6 (L) = 0.2033 + 0.0002 * A[yrs] - 0.000232 * A[yrs] ? + 0.00014106 *
H[cm]?

FEV1/FEV6 = (91.664- 0.167 * A[yrs])/100

FEF25 75% (L/Sec) = 1.7456 - 0.01195 * A[yrs] - 0.000291 * A[yrs] 2 +
0.0000961 * H[cm] 2

PEF (L/Szec) =0.2401 + 0.06174 * Alyrs] - 0.001023 * A[yrs] % + 0.00022203
* H[cm]

Zapletal, A.: Lung Function in Children and Adolescents. Methods, Reference Values. Progress in Resmation

Research Vol 22 (1987)

6i18
42.1171.7 (107i 182 cm)

FVC (L) =10 (-2.9236 + 2.936 * log(H[cm])) / 1000
FEV1 (L) =10 (-2.8652 + 2.8729 * log(H[cm])) / 1000
FEV1/FVC = (90.6043- 0.04104 * H[cm])/100
FEF25% (L/Sec) = 10 (40164 + 215417 log(Hlem])
FEF50% (L/Sec) = 10 (4268 + 21771 *log(H{cm))
FEF75% (L/Sec) =10 (#5808 * 22116 *log(Hicm])
FEF25 75% (L/Sec) = 10 (#6651 +2.3588 " log(H[em})
PER (L/SGC) =10 (-4.3722 + 2.3422 * log(H[cm]))
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SVC (L) - 10 (-2.5768 + 2.7799 * log (H[cm])) / 1000
MVV (L/Mln) =10 (-1.9178 + 3.0388 * log(H[cm])) / 1000

FVC (L) =10 (-2.704 + 2.8181 * log(H[cm])) / 1000

6i 18 EEV1 (L) =10 (-2.6056 + 2.7413 * log(H[cm])) / 1000

o , FEV1/FVC = (90.6043- 0.04104 * H[cm])/100

42.1| 71.7 (107| 182 Cm) FEF25% (L/Sec) — 10 (-4.0164 + 2.1541 * log(H[cm]))
FEF50% (L/Sec) =10 (-4.2168 + 2.1771 * log(H[cm]))
FEF75% (L/Sec) =10 (-4.5808 + 2.2116 * log(H[cm]))
FEF25 75% (L/Sec) =10 (-4.6651 + 2.3588 * log(H[cm]))
PER (L/Sec) =10 (-4.3722 + 2.3422 * log(H[c m]))
sSvC (L) =10 (-2.297 + 2.6361 * log(H[cm])) / 1000

MVV (L/Mln) =10 (-1.9178 + 3.0388 * log(H[cm])) / 1000

QUANJER (1995)

Quanijer, PhH, et. al.: Spirometric Values for White European Children and Adolescents: Polgar Revisited, Pediatric
Pulmonology 1995, 19: 13571 142.

LNFVC [ = -1.2782 + [1.3731 + 0.0164 * Afyrs]] * H[m]

6118 LnFEV1 [I] = -1.2933 + [1.2669 + 0.0174 * Afyrs]] * H[m]
43.3180.7 (1101205 cm) ~ FEV1/FVC =86.2

LnFVC [] = -1.4507 + [1.4800 + 0.0127 * Afyrs]] * H[m]
6118 LnFEV1 [I] = -1.5974 + [1.5016 + 0.0119 * A[yrs]] * H[m]
43.3172.8 (1101185cm)  FEV1/FVC =889

WANG (1993)

Wang, Xiaobin, et.al,: Pulmonary Function Between 6 and 18 Years of Age. Pediatric Pulmonology 1993; 15: 75
88.

, LnFvc(L) = U
6i18 | LhFEV1(L) =
43.3174.8 (1101 190 cm) LnFEV1/ FVC(L

LnFEF2575%( L/ s )

o Cot

6118 Wang
47.2174.8 (1201190 cm)

6118
43.3i70.9 (1201180 cm)

6118
47.2i70.9 (1207180 cm)
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Wang

, , 67118
[ 1 EBVC

U
6 -0.024
7 -0.018
8 0.005
9 0.017
10 0.030
11 0.009
12 -0.061
13 -0.175
14 -0.219
15 -0.079
16 0.104
17 0.253
18 0.296

, , 6718

[ ] EvC

U
6 -0.088
7 -0.040
8 -0.094
9 -0.074
10 -0.110
11 -0.138
12 -0.224
13 -0.342
14 -0.337
15 -0.226
16 0.058
17 0.148
18 0.152

Spirometry

a

2.470
2.489
2.443
2.426
2.407
2.468
2.649
2.924
3.060
2.859
2.591
2.374
2.316

1.961
2.040
2.323
2.308
2.417
2.453
2.710
2.975
3.035
2.889
2.425
2.310
2.341

a

2.252
2.270
2.257
2.197
2.212
2.324
2.512
2.843
2.983
2.709
2.409
2.099
2.129

1.723
1.846
2.271
2.059
2.117
2.166
2.548
2.962
3.010
2.789
2.140
2.223
2.121

FEV1/FVC
U a
-0.078 | -0.248
-0.086 | -0.220
-0.091 | -0.199
-0.086 | -0.206
-0.081 | -0.209
-0.101 | -0.147
-0.101 | -0.133
-0.116 | -0.085
-0.106 | -0.087
-0.060 | -0.155
-0.045 | -0.178
0.008 | -0.272
-0.054 | -0.170
FEV1/FVC
U a
-0.091 | -0.152
-0.091 | -0.153
-0.118 | -0.104
-0.079 | -0.218
-0.047 | -0.303
-0.048 | -0.263
-0.084 | -0.162
-0.141 | -0.018
-0.123 | -0.050
-0.070 | -0.140
0.018 | -0.289
-0.095 | -0.087
-0.041 | -0.190

FEF25 75%

U

0.264
0.308
0.290
0.242
0.165
0.007
0.014
0.241
0.503
0.762
0.678

U

0.097
0.255
0.230
0.256
0.085
-0.121
-0.115
0.170
0.663
0.505
0.859

3

1.505
1.443
1.557
1.738
1.982
2.396
2.483
2.163
1.764
1.368
1.528

FEF25 75%

3

1.544
1.248
1.428
1.438
1.936
2.476
2.536
2.120
1.299
1.618
1.053
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, , 6118

[ ]

EVC
U
-0.013
0.062
-0.055
-0.039
-0.068
-0.120
-0.174
-0.061
0.139
0.210
0.226
0.214
0.195

, , 6118

[ ]

Spirometry

EVC

-0.172
-0.135
-0.176
-0.200
-0.230
-0.204
-0.107
-0.042
0.105
0.253
0.111
0.205
-0.042

a

2.007
2.385
2.381
2.351
2.458
2.617
2.776
2.576
2.208
2.099
2.097
2.146
2.179

2.117
2.132
2.362
2.452
2.571
2.526
2.342
2.294
2.021
1.787
2.098
1.930
2.423

1.949
2.243
2.239
2.222
2.364
2.558
2.709
2.535
2.178
2.008
1.972
1.992
2.031

2.182
2.158
2.295
2.330
2.507
2.460
2.312
2.196
1.920
1.662
1.824
1.547
2.259

FEV1/FVC

U a

-0.097 | -0.055
-0.084 | -0.132
-0.079 | -0.152
-0.084 | -0.128
-0.092 | -0.097
-0.102 | -0.061
-0.090 | -0.067
-0.093 | -0.040
-0.096 | -0.026
-0.062 | -0.093
-0.048 | -0.120
-0.038 | -0.154
-0.069 | -0.096
FEV1/FVC

U a

-0.109 | 0.059
-0.104 | -0.030
-0.103 | -0.066
-0.097 | -0.104
-0.120 | -0.043
-0.089 | -0.105
-0.115 | -0.021
-0.051 | -0.148
-0.063 | -0.103
-0.043 | -0.139
-0.022 | -0.188
0.048 | -0.342
-0.197 | 0.145

U

0.247
0.254
0.195
0.161
0.185
0.294
0.450
0.581
0.654
0.688
0.520

U

-0.283
0.025
0.051
0.078
0.225
0.418
0.574
0.599
0.653
0.713

-0.209

FEF25 75%

a

1.668
1.710
1.933
2.091
2.120
1.976
1.711
1.486
1.366
1.290
1.622

FEF25 75%

3

2.990
2.062
2.028
2.006
1.804
1.504
1.257
1.281
1.175
1.067
2.896
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FEV1

Crapo

46

FEV1: 4.49L
FEV1: 4.05L
28 years

Crapo— 14V - % ™M=8 — FEV1 4.49L | - - FEV1<
- TM$ A 9

* Morris JF, Temple W.; Spirometric
14)5):65562.
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Enright (1997)
Office Spirometry: A Practical Guide to the Selection and Use of Spirometers by Paul L. Enright, M.D.Robert
E. Hyatt M.D. 1987

FEV1/FVC < LLN?

Yesi

FEV1 >= LLN? ——Yes—— Borderline Obstruction —

No

FEV1 >= 65% of predicted? Yes—® Mild Obstruction

No

FEV1 >= 50% of predicted? ——Yes—® Moderate Obstruction

No

No—— Severe Obstruction

FVC <LLN? --——

Yes

and low vital capacity; cannot rule
out superimposed restriction.

-————————————————————®» FVC<LLN?

No—— Normal Spirometry

Yes

FVC >= 65% of predicted? ——Yes—# Mild Restriction

oy

FVC >=50% of predicted? —— Yes—® Moderate Restriction

\—N04> Sever Restiction

Spirometry 49



BTS-NICE (2004 -05)
BTS COPD

National Institute for Clinical Excellence (NICE): Chronic obstructive pulmonary disease: Management of
chronic obstructive pulmonary disease in adults in primary and secondary care. Clinical Guideline 12.
February 2004. Developed by the National Collaborating Cerre for Chronic Conditions.

FEV1/FVC < 0.7 (70%)

Yesi

FEV1 < 80% of predicted?

Yesi

No— Normal Spirometry

No FEV1 < 50% of predicted? No— Mild Obstruction
Yesi
FEV1 < 30% of predicted? ——No—® Moderate Obstruction

LYesgb Severe Obstruction

———» FEV1 and FVC < 80% of predicted?

Normal Spirometry

Yes—P» Restrictive Disorder
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NLHEP (2000)

Ferguson GT, et. al.: Office Spirometry for Lung Health Assessment in Adults. A Consensus Statement from
the National Lung Health Education Program (NLHEP) Chest April 2000; Volume 117: 11467 1161.

FVC isused in place of FEV6 when the predicted study does not provide an FEV6 predicted value/LLN.

Are both the FEV1/FEV6 and the FEV1 < LLN?

Yesi

FEV1 >= 60% Predicted?

FEV1 >= 40% of predicted? Yes——® Moderate Obstruction

LNo—> Severe Obstruction
Patient has low vital capacity,
Yes——® IS FEV6 < LLN? Yes——® perhaps due to restriction of lung

volumes.
No i

Normal Spirometry

Yes—» Mild Obstruction

No

——» FEV1/FEV6 >=LLN?
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ATS/ERS (2005)
ATS/ERS Task Forceinterpretive strategies for lung function tests . Standardisation of spirometry. Eur.
Respir. J., Nov 2005; 26: 948-968.

FEV1/FVC < LLN?

Yesi

FEV1 >/= 100% of predicted?

o

FEV1 >/= 70% of predicted?

oy

FEV1 >/= 60% of predicted?

Yes—» May be a physiological variant ——

Yes——» Mild Obstruction

Yes——» Moderate Obstruction

No FEV1 >/= 50% of predicted? Yes——m Moderately Severe Obstruction —
No i
FEV1 >/= 35% of predicted? Yes——» Severe Obstruction
\—N04> Very Severe Obstruction ———
& And low vital capacity, cannot
FVC <LLN? —Yes-® rule out superimposed
restriction.
L————» FVC<LLN? —  No——» Normal Spirometry

Yes

FVC >/= 70% Predicted?

oy

FVC >/= 60% Predicted?

o

FVC >/=50% Predicted?

v

FVC >/= 35% Predicted? Yes—®» Severe Restriction

\—N04> Very Severe Restriction

Yes— Mild Restriction

Yes——» Moderate Restriction

Yes—» Moderately Severe Restriction
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A AAMIEC11:1991 ECG ECG
300 dpi 1:1 3x4

Universal AAMI ECP @

To o Do Do o Do

ECG 57



ECG

58



|l (CR) ( ) CF 12 ECG

ECG ECG PC PC
T RS232 FIFO 128 RS232 ECG
PS/2
PS/2 PS/2 DC
ECG
T USB UsH usB UniversalECG
UsB ECG
(P/N5000-1914) PS/2-DC
P/N5000- 1897)
(DB9)
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