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Table 1 Comparison of Cut-off Point by Specified Ratio Criteria.

Parameter TST. 2002° TST. 2008* TST. 2013° AOEDT. 2014°
FEV1 80% predicted 80% predicted 80% predicted 80% predicted

FVC 80% predicted 80% predicted 80% predicted 80% predicted
FEV1/FVC <50 year: 75% measure  75% measure male < 50 year: 75% measure

>50 year: 70% measure  or
90% predicted

FEF25-75% 65% predicted -

<40 year: 75% measure  >50 year: 70% measure
>40 year: 70% measure

female

<50 year: 75% measure

>50 year: 70% measure

or

90% predicted

65% predicted -

Note: FVC, forced vital capacity; FEV1, forced expiratory volume in 1s; FEF25-75%, maximal

mid-expiratory flow

TST., Thoracic Society of Thailand under Royal Patronage

AOEDT., The Association of Occupational and Environmental disease of Thailand
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Table 2 Equations for the Fifth Percentile Values for Each Spirometric Parameter in the Thai

Population.
Parameter Unit Equations
FEVA L Male -8.843+0.113A+0.083H-0.00023A2-0.00007H2-0.0007AH
FvC L Female -7.578+0.082A+0.08H-0.0002A2-0.00011H2-0.00053AH
FEV1/FVC % Male -2.136+0.11A-0.006H-0.00034A2+0.00023H2-0.00061AH
FEF 25-75% L/s  Female -5.831+0.084A+0.056H-0.00029A2-0.00002H2-0.00048AH
PEF L/s  Male-34.124+0.531A+1.389H-0.00065A2-0.00409H2-0.00408AH

Female 127.931+0.655A-0.676H+0.00144A2+0.00277H2-0.00641AH
Male -16.649+0.111A+0.185H-0.0002A2-0.00039H2-0.00077AH
Female -12.516+0.097A+0.149H-0.00015A2-0.00032H2-0.00073AH
Male -12.325+0.209A+0.103H-0.00157A2-0.00062AH

Female -24.44+0.14A+0.292H-0.0006A2-0.0007H2-0.00072AH

Note: FVC, forced vital capacity; FEV1, forced expiratory volume in 1s; FEF25-75%, maximal
mid-expiratoryflow; PEF, peak expiratory flow; A, age (years); H, height (cm). 75

WaN1SANE 1,295 au drulvaliduiwasdiuiy 1,056 Ay

Hiifuuinsmanranssanmilendiy Sopar 81.54 uaziwAnde 239 AU Jpuaz 18.46
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Tsowenunasseey seriofon snTiAN WA, 2550 1aAe 166.89 BURLNAT SERLIBEARIA1T 1T 3

9 AU SUMAN W.A. 2559 TMUIUTIRU

Table 3 Population Characteristics in This Study. (n = 1,295)

Male Female Total
Number 1056 (81.54%) 239 (18.46%) 1,295 (100%)
Age (year) 33.60+/-14.22 41.63+/-16.77 35.09+/-15.02
Height (CM) 169.36+/-6.47 155.98+/-6.13 166.89+/-8.24

Note: n (%) and Mean+/-SD
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Table 4 Spirometry Results by Specified Ratio Criteria and Lower Limit of Normal.

TST. 2008

TST. 2013

AOEDT.2014 LLN

Normal 955 (73.75%)

Obstruction 204 (15.75%)

Restriction 92 (7.10%) 101 (7.80%)
Mixed 44 (3.40%) 34 (2.63%)
Total 1,295 (100%) 1,295 (100%)

967 (74.67%)
193 (14.90%)

1070 (82.62%)
85 (6.56%)
98 (7.57%)
42 (3.24%)
1,295 (100%)

938 (72.43%)
191 (14.75%)
120 (9.27%)
46 (3.55%)

1,295 (100%)

Note: n (%)

Table 5 Comparisons of Results Interpreted by Specfied Ratio Criteria and LLN for Each

Spirometric Parameter.

Parameter Specified Ratio criteria LN
Normal Abnormal Total
FEVA Normal > 80% predicted 1,095 19 1,114
Abnormal < 80% predicted 18 163 181
Total 1,113 182 1,295
FVC Normal > 80% predicted 1,112 43 1,155
Abnormal < 80% predicted 17 123 140\
Total 1,129 166 1,295
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Table 5 Comparisons of Results Interpreted by Specfied Ratio Criteria and LLN for Each

Spirometric Parameter. (cont.)

Parameter Specified Ratio criteria LEN
Normal Abnormal Total
FEV/FVC Normal (TST.2551) 1,023 17 1,040
Abnormal (TST.2551) 35 220 255
Total 1,058 237 1,295
Normal (TST. 2556) 1,032 36 1,068
Abnormal (TST. 2556) 26 201 227
Total 1,058 237 1,295
Normal (AOEDT. 2557) 1,055 113 1,168
Abnormal (AOEDT. 2557) 3 124 127
Total 1,058 237 1,295
Normal > 90% predicted 1,030 29 1,059
Abnormal < 90% predicted 28 208 236
Total 1,058 237 1,295
Interpretation Normal (TST.2551) 900 55 955
Abnormal (TST.2551) 38 302 340
Total 938 357 1,295
Normal (TST. 2556) 906 61 967
Abnormal (TST. 2556) 32 296 328
Total 938 357 1,295
Normal (AOEDT. 2557) 928 141 1,069
Abnormal (AOEDT. 2557) 10 216 226

Total 938 357 1,295
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Table 6 Inter-rater Agreement Index (Kappa score) and the Validity of Results Interpreted
by Specified Ratio Compared with Fifth Percentile as the Gold Standard for Each

Spirometric Parameter.

Specified Ratio LLN
Parameter Specified Ratio Kappa Sensitivity Specificity PPV NPV
FEV1 Abnormal < 80% predicted 0.88 89.56 98.38 90.06 98.29
FvC Abnormal < 80% predicted 0.78 7410 98.49 87.85 96.28
TST.2008 0.87 92.83 96.69 86.27 96.63
TST. 2013 0.84 84.81 97.54 88.55 97.37
FEV/FVC
AOET. 2014 0.63 52.32 99.72 97.64 90.33
Abnormal < 90% predicted 0.82 83.77 97.55 85.56 97.20
TST. 2008 0.82 84.59 95.95 88.82 94.24
TST. 2013 0.82 82.91 96.59 90.24 93.69
Interpretation*
AOET. 2014 0.67 60.22 98.93 95.56 86.7

78 FVC, forced vital capacity; FEV1, forced expiratory volume; TST, Thoracic Society of Thailand

under Royal Patronage; AOEDT, the association of occupational and environmental diseases

of Thailand
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ABSTRACT

In Thailand, spirometric interpretation in an
occupational health setting is inconclusive due
to the availability and use of multiple guidelines.
The purpose of this descriptive study was to
compare the degree of agreement between the
interpretations of spirometry using SPV guidelines
from several organizations. These included
1) the Association of Occupational and Environ-
mental Diseases of Thailand (AOEDT), Version
2014, 2) training manual from the Thoracic
Society of Thailand under Royal Patronage (TST),
Version 2008 and 2013 and 3) lower limit of
normal (LLN) calculated from reference equations
for the Thai population. Study populations
comprised 1,295 subjects who visited the
occupational clinic at Rayong Hospital in 2016.
Data were analyzed using frequency, percentage,
standard deviation and inter-rater agreement
was calculated as a kappa score. FEV1 and
FVC using all SPV guidelines resulted in good

agreement (0.8 and 0.78), respectively. However,

J Public Health 2018; 48(1): 71-82

FEV1/FVC ratios interpreted from AOEDT guidelines,
Version 2014, led to poor agreement with LLN
(0.63). When FEV1/FVC ratios were interpreted
by cut-off values from guidelines of TST, Version
2008 and 2013, agreement improved to 0.87 and
0.84, respectively. Moreover, when cut-off values
for SPV were modified to 90% of predicted
values for FEV1/FVC ratios, agreement would
improve to 0.82. In conclusion, interpreting the
pulmonary function test using spirometry for
occupational health screening with cut-off values
of 80% predicted FVC and FEV1 results in good
agreement with LLN. However, when the SPV
cut-off values for FEV1/FVC ratios by AOEDT
2014 were modified to cut-off values of TST
2008, agreement and validity with LLN was

improved

Keywords: spirometry, specified ratio of predicted
value (SPV), lower limit of the normal

(LLN), occupational health
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