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A Study on Risk Factors of Grain Dust-Induced
Occupational Asthma in Grain Feedmill Workers

Kyoo Sang Kim, Euna Kim, Se Wi Lee, Hae Sim Park"

Industrial Health Research Institute, KISCO
Department of Allergy and Clinical Immunolgy, Ajou University School of Medicine”

This study was carried out to manifest risk factors related grain dust induced asthma,
especially allergic and immunelogic factors, Six grain workers first diagnosed as grain dust
induced asthma by specific antigen bronchial asthma challenge test(cases) and 37 grain
workers showed negative finding (controls) in the same firm were selected. Questionnaire sur-
vey for respiratory symptoms, interview, physical examination, PFT, methacholine bronchial
hyperresponsiveness, specific challenge test, and skin prick test for four grains{grain, corn,
rye and seed dust) were conducted. To evaluate the role of specific antibodies to grain dust,
we detected serum specific Igl and IgG antibedies by ELISA in 43 employees.

The results were sumnmarized as follows:

1. Compared with the group having no respiratory symptoms, odds ratio of grain dust
induced asthma with respiratory symptoms was 3.04(05% Ci 0. 32-28.80).

2. Compared with the group having no ventilatory impairment, odds ratio of grain dust
induced asthma with ventilatory impairment was 0.54(95% CI 0.06-5.21).

3. Compared with the group showed negative skin test for general respirable antigen,
odds ratio of grain dust induced asthma with atopy was 8.02{95% CI 0.42-153.25).

4, Compared with the group showed negative finding on specific allergic skin test, odds
ratio of grain dust induced asthma with positive finding was 5. 88(95% CI 0. 63-55. 38).

5. In immunologic test, compared with the group not increased total IglE{<160 IU/ml),
odds ratio of grain dust induced asthma with increased group{=160 1U/ml) was 4.78{95% CI
0.50-44. 5.
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6. Compared with the group showed negative finding on specific IgE antibody, odds
ratio of grain dust induced asthma with positive finding was 2.63(95% CI 0.43-16, 16).
7. Compared with the group showed normal finding on nonspecific{methacholine)

bronchial hyperresponsiveness, odds ratic of grain dust induced asthma with positive {ind-

ing was 76.82(95% CI 3.37 - 1566.34).

Statistically significant odds ratio were found for specific skin test with grain, total IgE
and nonspecific(methacholine) bronchial hyperreponsiveness.
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Table 1. Results of grain dust concentiration in

air of the plant (rmg/nr)

n Max Min Mean®SD*

Taotal dust 4 156 0.34 0.9221.99
Respiable dust 7 046  0.29 0.39x1.16

ot FAAe A5 vEdAlel] njs) ZEEY Ay
el odds ratio= 5.64(95% CI 0.29-108.71} 2
wotol BAFOR ReldkAle ¥t 9%, &%
712Y, & fd ud 2ol flcHTable 2).
BRI ZEER o AaEalel FEA
& B4 A ¥ 3elA 9} 7o) v]FAdatel] wigled]
ZE7 F3e) v w9 FEHY odds ratios
= VERY3, °l& 2
FAEE FEste] 2% A= 73"1 3] fle 7
Soll val 713 Fdel sle o) FEEY M

2] odds ratios 2.36(95% CI 0.41-13.58) )2,
7k} F4de] gls Aol wE ZH F43e] de A
o FEERA AwAel odds ratios 1.64(95%

CI 0.29-9.29)°]x, M= F¥e] gle A5l vis)
Tl e A5 FEER AAEA odds
2.27(95% CI 0.20-26.27) 013, 3 4
ol flw 7ol vigl &3 Fdo] e A FE
A AH2e] odds ratios 2.58(95% CI 0. 38-
17.43) 013, FF F9] fle ASel nje)
FH oyl ZAtol ol 9o} IEXRA] 2 ukal o]

ratios

ol Ty Al

1.81(95% CI 0.28-11.75)°)let}
Zg0l thgt
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* ¢ Geometric mean = standard deviation olol] ThESH= AlRHS HAo} Q= AoT XTI 1
Table 2, General charicteristics of grain dust induced occupational asthma cases and controls
Cases(n=6)  Controls(n=37) o
No (%) No (%) OR 95% Cl p value
Sex male 6(100.0) 37(100.0)
Age (years) ~ 40 2(33.3) 17( 45.9) 1.70 0.28 - 10.45 p>. 05
40 - 4066.7) 20( 54.1)
Work - 10 40 66.7) 20( 54.1) 0.59 0.10 - 3,62 pr. 05
periods(years) 10 - 2(33.3) 17( 45.9)
Smoking’ no of 0.0 11{ 29.7 5.64 0.29 - 108.71 pr. 05
yes 6(100.0) 26{ 70.3)
Exposure® indirect 1(16.7) 8( 21.6) 1.38 0.14 - 13.56 p. 05
type direct 5( 83.3) 29( 78,4)

* ! direct exposure group : mixing, packing, loading, raw material putting, chemial room
in direct exposure group ; quality control, control team, raw material manage, ofiice manage, work

site manage

* The logit estimators use a correction of 0.5 in every cell of those tables that contain a zero.
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2] '31’*%’“%?5_1 A2 A9 odds ratiow 4.29(95% CI  cf. BAl& o7 ]o/‘J’ﬁﬂ.r_ Agheel 17 (16. 7%) ©
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Table 3, Distribution and estimated odds ratio of grain dust induced asthma cases and controls by res-

piratory symptoms

Cases (n=6)

Controls (n=37)

No (%) o (9) OR 95% CI p-value
Respiratory symptom 5(833) ____________ 23(62.2) 3.04 0.32 - 28.80 2. 05
cough 3(50.0) 11(20.7) 2.36 0.41 - 13.58 ».05
phlegm 3(50.0) 14(37.8) 1.64 0.29 - 9.29 >.05
wheezing 1(16.7) 3080 2.27 0.20 - 26.27 2.05
breathlessness 2(33.3) 6{16.2) 2.568 0.38 - 17.43 ». 05
chest tightness 2(33.3) 8{21.6) 1.81 0.28 - 11.75 >.05
Brooks s asthma* 3{50.0) 7(18.9) 4,29 (.71 - 25.91 >.05

* ! positive response to 4 of the following :

regular wheeze, cough, phlegm, dyspnea, chest tighiness ;

cough on most days
persistent wheesze ;

attacks of chest tighiness with breathlessness |
breathlesness on hurrying on the level or climbing a slight hill

Table 4. Results of pulmonary funclion test and ventilatory impairment type of grain dust induced

asthma cases and controls

Cases(n=6) Controls (r:=37) OR 95% Ci p-value
Pulmonary function test”
¥VC (liter) 4.20+0.63 4.11%0.84 .05
(%pred) 96.78+17.34 99,52+21.30 . 05
FEV, (liter) 3.49+0.53 3.20:+0.80 pr. 05
(% pred) 95.73+7.31 93.47+22.81 pr. 05
FEV /FVC (25) 80, 87+10.40 T7.30%£12.34 pr. 05
(@ pred) 100, 2711, 80 96.60+ 14. 24 .05
- MMP (L/sec) 3.83£0.56 3.83x0.79 p>. 05
(%pred) 85.20x15, 70 89.21+18.85 pr. 05
Ventilatory impairment™* 1(16.7 10(27.0) 0.54 0.06 - 5.21 . 05
Normal 5(83.3) 27(73.0)
Obstructive 3(8.1)
Restrictive 1(16.7) 2(5.4)
Combined 5(13.5)
* Mean#3D

** Freguency (%)
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A= pigkrl, o] gejzr] s ukRAAME S92 odds ratiow 11.10(95% CI 0.58 - 211.25) 2.2
2 veprd Aol vl ddez JeElhd Ao ¥ FAACE fostgnt avlm Eolddel gt g
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Sgog et Afol g ekdoR vehd A 8 HoldAd pE PAME ] S48 B
o] ZBRA WA odds ratiox 6.56(95% ol ¥ls] S Holx 7ol TEEZA A
CI 0.70-61.89)°l1, &% <dular] a3uksd  odds ratios 2.14(95% CI 0.33-14.13)°1%1:,

=}

uole A%

)~]-°ﬂ S vERd Aol ulE] FgeR vepd  Spgel] uigt Holaha|el IgE HAARG] A4S

2.0 TE Rz AL odds ratioE  Holw Ago) nlE L& RBoly Ao FERA
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Table 5. Distribution and estimated odds ratio of grain dust induced asthma cases and controls by
allergic and immunologic risk factors

Cases{n=6) Controls(n=37)

Ko arn
No (%) No (%) OR 95% CI p-value
Atopy’ 64100.0) 23(62.2) 8.02 0.42 - 153,25 . 05
Specific allergy skin test 5(83.3) 17(45.9) 5.88 0.63 - 55.38 py. 05
specific allergy skin test(grain) 5(83.3) 16(43.2) 6.56 0.70 - 61.89 pl. 05
specific allergy skin test(corn) 1(16.7) 4{10.8) 1.65 0.15 - 17.91 p. 05
specific allergy skin test(seed) 1(16.7) 38.1) 2.27 0.20 - 26,27 p». 05
Total Ig &* 6{100.0) 20(54. 1) 11. 10 0.58 - 211.25 p<. 05
Specific Ig B 4(66.7 16(43.2) 2.63 (.43 - 16.16 . 08
specific [g B {grain) 2(33.3) 7(18.9) 2.14 0.33 - 14,13 .05
specific Ig B (corn) 2(33.3) 12(32.4) 1.04 0.17 - 6.50 .05
Specific Ig E 6(100. 0} 35(94.6) 0.92 0.04 - 21.35 p. 05
specific Ig E (grain) 6{100.0) 35(94.6) 0. 92 0.04 - 21.35 P05
specific Ig B (corn) 0{0.0) 5(13.5) 0.46 0.02 - 9.27 pr. 05
Nonspecific{metacholin) * 6(100. 0 5(13.5) 76. 82 3.37 - 1566.34 pl 05

bronchial hyperesponsiveness

* The jogit estimators use a correction of 0.5 in every cell of those tables that contain a zero.
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Table 6, Symtoms and results of clinical examination of confirmed occupational asthma workers

A B C D E o
Respiratory symptoms + + + - - +
Rhinitis - +
Atopy + + + + v
Specific allergy skin tests + - £ + +
Ventilatory impairment on pulmonary function test - - - - -
Abf{specific IgE) + + - . +
Ab(specific IgE) + + + + + N
Total IgE (2160 IU/ml) + + + + + +
Nonspecific brobchial hyperresponsivness + + + + + +
Bronchoprovocation test with grain dust + + + + + +

+ ! positive, - : negative
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