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Evaluation of exposure levels and health status in bakers exposed to flour dust in a big bakery

Byung Gyu Kim'* - Dong Hee Koh® - Hyang Woo Ryoo” - Kyu Sang Kim*

'Occupational Health Department, Korea Occupational Safety & Health Agency(KOSHA)
*Occupational Safety and Health Research Institute, KOSHA

Flour dust is well known as causing occupational asthma. A
case of occupational asthma caused by flour dust broke out in a
big-sized bakery in Korea in 2003. The study was carried out to
evaluate the exposure level of flour dust and to find out the
health status in bakers in the bakery. The sampled product lines
were 7 and each line basically has weighing, pouring, mixing,
cutting, forming, packing, oven, wrapping. The total and
inhalable-sized dust samples were simultaneously obtained in
workers directively exposed to flour dust. The exposure levels
of total and inhalable dust were ranged in 0272 ~ 1.271 mg/m’
(GM) and 0.650 ~ 7.206 mg/m'(GM) respectively in the 7
sampled lines. The ratio of inhalable and total flour dust is
approximately 3.39 resulted from linear regression analysis. The
positive rates in skin prick test were 16.61% and 7.69%

were 16.45% and 16.88% respectively in male and female
group directively exposed to flour dust. The total sensitized rate
in both tests was 25%. According to PFT, methacholine
bronchial hyperresponsiveness and specific challenge test,
maximum prevalence of occupational asthma caused by flour
dust was approximately 2%. The results indicated that the
exposure levels of flour dust have exceeded 0.5 mg/m' as
inhalable dust and could have sensitized workers exposed to
flour dust. The improvement of working environment and the
execution of periodic medical examination were needed to
reduce the exposure level of flour dust and to find abnormal
health conditions in the bakery.
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Table 1. Workers' distribution by exposure type
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Exposure Male Female
type \ total
p No % No %
Direct 110 56 85 - 195

Indirect 191 4] 271 59 462
Non-exposure 120 79 31 21 151
total 421 52 387 48 808




Table 2. Age of workers and the length of working by exposure type

Age The length of working
Ex%{?: B Male Female Male Female

Mean SD Mean SD Mean SD Mean SD

Direct 31.79 5.19 38.07 046 325 308 395 3.37

Indirect 3464 691 3739 8.68 453 4728 341 282

Non-exposure 34.77 TAT 31.26 740 591 471 4.89 3.81
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Table 3. Exposure level of flour dust in main processes
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TSP(mg/m’) ISP(mg/n’)
Process
N GM Range N GM Range

Weighing 3 1.271 0.446 ~ 2.599 3 7.206 4878 ~ 11.273
Cooky line 14 0.286 0.127~1.183 4 4.382 2.736~5973
Bread line i 0534 0.000 ~2.004 2 4.165 3.645~4.759
Cake line 14 0446 0.082~5.441 3 0.650 0.071 ~4.959
Myung-ga 1 1.117 1117 2 2.644 1414 ~4.946
Sheets line 6 0.901 0537~ 1477 2 3720 3.091 ~4477
New Sheets line 11 0272 0.012~2344 2 4520 3942 ~5.184
Fresh butter line 9 0515 0.159 ~ 1.667 2 4029 3.893~4.168
Grand total 65 0439 0.000~5.44 20 3.283 0071 ~11.273
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Table 4. Results of previous working environment monitoring in bread line
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Figure 1. Comparison of exposure level between TSP and ISP



Table 5. Lifetime asthma and current asthma by exposure
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Lifetime asthma

Current asthma symptoms

Exposure type (within 12 months)
No % No %
Direct 21 of 195 10.77 9 of 195 4.62
Indirect 41 of 462 8.87 17 of 462 3.68
Non-exposure 20 of 151 13.25 14 of 151 9.27
Total 82 of 808 10.15 40 of 808 4.95
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Table 6. Positive rate in skin prick test
Female
Exposure type
No % No Y%
Direct 15 0f 99 16.16 60f 78 7.69
Indirect* 13 of 70 18.57 7 of 81 8.64
Non-exposure* 6 of 37 16.22 0 of 100 100
* Workers with symptoms related to asthma or rhinitis selected by questionnaire survey
Table 7. Results from skin prick test for stronger and softner flour, amylase
Total no. of Stronger flour Softner flour Amylase
Exposure type oS
No % No % No %
Direct 177 8 4,52 8 4.52 1 0.56
Indirect* 15 12 7.95 12 7.95 0 0
Non-exposure* 47 3 6.38 1 2,13 1 2.13

# Workers with symptoms related to asthma or rhinitis selected by questionnaire survey
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Table 8. Positive rates in skin prick test by previous experience and current symptoms related to asthma

Current asthma symptoms

Skin prick test Post CAPEDENLE (Withi[l 12 ll’lOI]ﬂlS)
No % No %

Negative 32 of 280 11.43 36 of 302 11.92

Positive 10 of 48 20.83 6 of 26 23.08

Statistics 7=2.46,p=0.1169 =176,p=0.1843
Table 9. Age and the length of working in workers with positive in skin prick test

o Age The length of working
Skin prick test
Mean SD Statistics Mean SD Statistics
Negative 3554 8.03 t=2.57 332 =0.28
Positive 32.19 6.58 p=0.0105 3.06 p=0.7764
e A BT 1645%, A EET 234099 FHES B 3) 1) ekR} A ALe) So| IgEe]] ¢ 3 - 742
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Table 10. Sera specific IgE test by exposure type

Specific IgE Male Horaale
No % No %
Negative 13 0f 79 16.46 8 of 49 16.88
Positive [1of47 23.40 5 0f 48 10.42
Statistics 6 of 25 24.00 0 of 40 0

 Workers with symptoms related to asthma or rhinitis selected by questionnaire survey

Table 11. Positive rates in specific IgE test by previous experience and current symptoms related to asthma

Previous experience

Current asthma symptoms

Specific IgE (within 12 months)
No % No %
Negative 26 of 189 13.76 30 of 204 14.71
Positive 11 of 34 32,35 7of 19 36.84
Statistics =592, p=00150 =466, p=0.0309



W 2 w2 2R itz 9 Ay Prhku

Table 12. Age and the length of working in workers with positive in Specific IgE test

Age '
Skin prick test J 1 kgt Wiy
Mean SD Statistics Mean SD Statistics
Negative 3323 192 =042 3.74 338 1=0.69
Positive 38:14 6.91 p=0.3329 308 3.51 p=0.7280
P —R———“ﬁi—iﬁ__‘——‘

Table 13. Sensitized workers in skin prick test or specific IgE test

Specific IgE Positive in skin prick test or specific IgE test
No %

Direct 320f 129 024.81

Indirect* 250f 99 2525

Non-exposure* 11 of 31 3548

* Workers with symptoms related to asthma or rhinitis selected by questionnaire strvey

Table 14. Results from methacholine and specific Challenge(provocation) test

The length of
working Fe

l Materials team Management M/31 8 years 5.52
2 Fresh butter line Forming M/30 5 years 3.462
Cooky line

3 Wrapping F/36 9 months 1.25

4 Butter cake line Icing & decorating* M/30 3.5 years 4.629

5 Cake line Mixing M/32 5 years 1.25
6 Fresh cream cake line Forming M/394 4 years

* Before 2005, mixing task

Cases Department Task Age
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