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Prevalence of Baker’s Asthma among Workersin an Industrial Bakery
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Objectives: To determine the prevalence of baker’s asthma due to flour dust in an industrial bakery in
Korea

Methods: Of the 596 active workers, 380 were alocated to a category of either direct exposure (DE)
or indirect exposure (1E) to flour dust and completed a modified ISAAC questionnaire. Of the 380 partic-
ipants, 233 were screened by an occupational physician interview, a skin prick test, and an ELISA for
serum-specific IgE antibodies to wheat flour extracts. Selected workers received serial monitoring of
peak expiratory flow rate (PEFR), and positive PEFR respondents received a methacholine challenge
test. The diagnosis of baker’s asthma was confirmed by a specific inhalation challenge with whest flour
extracts.

Results: The prevalence of sensitization to wheat flour and baker’s asthma was 21.0% (25.9% DE,
13.3% IE) and 3.2% (5.1% DE, 1.8% IE), respectively. DE had an increased risk of sensitization to wheat
flour (OR 2.15, 95% CI = 1.03~4.51). Sensitization to wheat flour and the prevalence of baker’'s asthma
correlated significantly (PR 38.63, 95% Cl = 6.14~243.22).

Conclusions: These findings indicate a considerable prevalence of baker’'s asthma among flour-
exposed workers in Korea. Future studies will be required to survey the situation in flour mill companies
and seek ways to protect the health and socioeconomic position of flour industry workers.

Key Words: Asthma, Flour, Occupational exposure, Prevalence

(%Y 20084 58 202, AMHY: 20084 8F 8)
IMAAR: H F & (Tel: 0831-380-1591) E-mail: kwonb5966@hallym.ac.kr

245



cietotdelstalXl M 20 H M 3 = 20084

MoE

Aol gt Hele oleieh ddeldte] e &
Toka Ao Qg ARREL A 409 Wzt A&
o F7keglen, o 7 A9 d9eme Al
=, BagAe Aes], §9, e, AdH w2
Tol AEHR AT o] T AYH =FL 22AL A
FEA ool A]] AdgHCIG AgFA ] whe AP A
A #1219 Wigelehs 534 #AIE Wt g

T 719857}t 10~25%2 484 gl A9 A4
o gL ule] 7pKe] o|2rf? e]zAlohio EA

27} 7P B3 dlEAR geA P &
3| "Ikt 22 AW 4¥ 27]3 (bakery allergens)
o w=Z&Fo] WAstE WAL AWFT M2 (baker' s
asthma) olgta E8]m, AFore oln] 2 deiA 3l
= A4 Aoy,

A G 2713l IRt 2 FEIF L A
wWalgol A A iee Be dulErgdEe] Jomt?
FmoA AldE ZSE AFoA] Wy}l dut opd gto}
Al elgt A
years)PIth 17102 B .

FEvhele A AAEe] BgEWA 1960dd

FE o] anpt A&HoR FUREIATHY . ol whet
#e A Eols sl st en, 2006 = #

- A=Y BAZAHEAA 52 o)
=

f

1>
o o

>

¢ A1 el o

W R REE, AE 2 AR Azds UE 2 e
A Az FARE7E 36,4158 1. Aol &4
She Aol AR AlRa 22 59 nke] Al
=i o]

& B
4e AN BA FANGE B8 B2 Aolm,
Els T

A3 gt FRE 12T w Selyelde A

T AAE B A7 AEA el e AfHd
Agtolg} YA, Ak A Aol thak Fuol
Aol Ay Bade s uE3 Aot 224 AR
ol & W7FREZl] 3t o] npriso] QA grom,
HZ =27)F(eB5 1A A2008-265)0] wlEE7] o]
A7A] AJE 547 Hvitt AR T8 =E27Fs 48
3kal e AFoldnH”?

ofe] oWl AT g AWS|AlA AlPH AAAZZ
9S B AT A FHES ARl FF Agyd
Aoy WA AFY ] 72485 AlFetaust st

CH&H 3 2he
1 EHAI-

246

ot Az ate] AA AaEA F2A; 59680l
71ZHEHY) o 2EAS} S AR 2EAE A9
o 380% S ATUIgeR St AHE Yu= wEF
ool W2 SN HAE GolEuA AFuYs A
o wet T #oR RN WEE A tEe 4
Q1 Al (weighing), 9% ¥+ (pneumatic convey-
ing), ¥ (mixing), ¥ & (forming), AlAE /M
(product development)2 FHw=ZEF o7 EF3I
i, WS AY A @A A9 Jel 1% 9
Qe WHFER Ao s w&2d & Jde L8 &
% (oven bake), 274 (packing), 4 (inspection), &
3l(shipping). fA1®4(maintenance), A% ]
(line management), AH#+2] (office work)< %
E0 o2 RS AweEol 41.1%(156%) %A
3, P wETol 58.9%(2247) A

et 79 3
AN FBA TR 0] 2l
A GRS A 1
Aurgol 98 ASE AW AN S
(Fig. D).

2) dE=At

= FA Lof A B ¥ E271% AT (Inter-
national Study of Asthma and Allergies in
Childhood, ISAAC) A&A &3 (7o} #Ad

A4 2 del2oly 39, §99,. A48 Be 2Rl
F7kstel AEZAE AQsdch, daw SAAC HEA
E A, ezl Qeleslane ohEs e

B3] dolub] A3 el Sl

(54
3 A 1209 oo BAEHT 2 e Bgow



& vhE71A 3 9 7 o] ik A%, Le2sg
e st 2ag Ay, 18, Ee 29 g
A%, guzrand F4e fa4 Adudn Tad
= Al gol e A olEdRg Bhe Ha 644
o1 A&E A FuRe] gt AR BT §rs
4R A4 8 FA2o BHEGT BE B 5F
W, 2 FHEE, 29Y), I FHEEAY), %
A, 1) F @ A ool MY 2F Fo wysta
FUoIt F7b Aol SAHE AR Polatgnt
Aede Auavd wAglel dHAIgel =
PR, PH=BTE A4, A2G, Fe=712
w4, okEs]nRge] Zlt Beol & 7p ol 9
U g1 Bl o] ATk Aol Az

> = 9
2298 AAGY. wuMA AT BAL

R UGy By

Bio-Rad

(Hercules, CA, USA)E AH&-ste] Bradford method
2 Agada, F4 42 Sodium Dodecyl Sulfate-
PolyAcrylamide Gel Electrophoresis (SDS-PAGE)

M0l S - W MWSIAL 22R NYED HA REE

2 Agsadt. FE29e gau9=23 (enzyme-
linked immunosorbent assay, ELISA)¥ S| 7|#
Al At ARsElom | B F ek Alel] Eagh A<k

& BF FPAUR FEAL B L] DEA

4) | RTEREHAL

3|Aboll A Abgshe WIFR(REE, FEE HEE)Y
FEd3 2%9 JUAZ=7](Dermatophagoides fari-
nae, Dermatophagoides pteronyssinus: Aller-
gopharma Joachim Ganzer KG, Reinbeck,
Germany)E &9 €902 ARSI, 1 mg/mL 3]
sEpIs AR A4E A2 T 4 tzdos A
galsie. olegel glel A E PAGD Ty
A2 Al & 15%0] Aatetd #=eiglon, 427
9 (allergen, A)ell 2gk I3} 3] ~EMY (histamine,
H)oll of¢t xg vlwste] A/HMIZF 1 o)l A&
Fgukgoz Folslict.

5) Y7o chst €& 50| IgE SAAAL
g3 Eo] IgE dA%AE= 0.05 M Carbonate-
bicarbonate buffer (Sigma, St. Louis, MO,

Assess eligibility ]‘

v

Exclude
- length of employment < 3 mo.

Enroll

- refused to participate

|

Direct *

|

L Modified ISAAC questionnaire ]

Types of
exposure to
flour dust

Indirect *

'

L Modified ISAAC questionnaire ]

%

Occupational physician

interview
+ Screen negative subjects
ELISA for specific IgE were excluded
+
Skin prick test

—

[ Serlal PEFR ]‘
[ MCT ]‘
l SIC with wheat flour }—v Baker's Asthma

Fig. 1. Flowchart for diagnosis of baker’s asthma (Definition of abbreviations: ISAAC=International Study of Asthma and Allergies
in Childhood; ELISA=Enzyme-Linked Immunosorbent Assay; PEFR=Peak Expiratory Flow Rate; MCT=Methacholine Challenge
Test; SIC=specific inhalation challenge. *“Direct” exposure group was composed of weighing, pneumatic conveying, mixing, form-
ing, and product development. “Indirect” exposure group was composed of oven bake, packing, inspection, shipping, maintenance,

line management, office work).
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Fig. 2. Summary of study on prevalence of baker’s asthma. Definition of abbreviations: see Figure 1.

*:SeeFigure 1.

":Modified ISAAC questionnaire contained items of ISAAC questionnaire for asthma, allergic rhinitis, and eczema and questions
concerning occupational risk factors, and work-related respiratory symptoms.
*:A referenced cut-off values of specific IgE to wheat flour was derived from the mean plus two standard deviations of the asympto-

matic workers indirectly exposed to flour dust.

$:A positive skin prick test to whesat flour defined as the allergen/histamine wheal ratio of > 1.

I:A 13% or greater overall variability of PEFR (calculated as maximum PEFR of the period minus minimum PEFR of the period
divided by mean PEFR of the period) was considered positive response.

":A positive response of MCT was defined as a fall in forced expiratory volume in 1 second (FEV1) of >20% from the baseline

value by the five-breath dosimeter method.

**:A fall in FEV1 of >20% from the lowest post-saline value was considered a positive asthmatic reaction to wheat flour.
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Table 1. Characteristics of the study population, subdivided according to exposure types to flour dust* (n=380)

. Exposure types
Characteristics
Direct Indirect

Age (yrs), median (R) 38.5 (24~61)" 43 (20~77)
Length of employment (mo), median (R) 52 (10~305) 57.5 (11~297)
BMI (kg/m?), mean (+SD) 22.8(£3.8) 22.8(*£29)
Female sex 43.6% (68/156) 48.7% (109/224)
Smoking status

Current 38.1% (59/155) 31.7% (71/224)

Former 7.1% (11/155) 11.2% (25/224)

Never 54.8% (85/155) 57.1% (128/224)
Questionnaire

Asthma (lifetime) 17.9% (28/156) 18.3% (41/224)

Allergic rhinitis (lifetime) 46.2% (72/156)* 23.7% (53/224)

Allergic conjunctivitis (lifetime) 14.7% (23/156) 10.7% (24/224)

Atopic dermatitis (lifetime) 25.0% (39/156) 13.8% (31/224)

WRAAS 25.8% (40/155) 25.9% (58/224)
Skin sengitivity to house dust mites 25.2% (36/143) 16.7% (15/90)
Skin sensitivity to wheat flour 15.4% (22/143) 8.9% (8/90)
Specific IgE to wheat flour 15.4% (22/143) 7.8% (7/90)
Sensitization to wheat flour 25.9% (37/143)" 13.3% (12/90)

Definition of abbreviations: R=range; SD=standard deviation; BMI=body mass index; WRAAS=work-related asthma and allergy
symptoms.

*: “Direct” exposure group was composed of weighing, pneumatic conveying, mixing, forming, and product development. “Indirect”
exposure group was composed of oven bake, packing, inspection, shipping, maintenance, line management, office work.

:P<0.05, *:P<0.01

Table 2. Characteristics of the study population, subdivided according to sensitization to wheat flour (n=233)

Sensitization to wheat flour

Characteristics
Yes No

Age (yrs), median (R) 32 (21~59)" 42 (24~61)
Length of employment (mo), median (R) 58 (10~281) 59 (11~305)
BMI (kg/m?), mean (4 SD) 22.8(£3.7) 22.8(£3.6)
Direct exposure to flour dust 75.5% (37/49)* 57.6% (106/184)
Female sex 38.8% (19/49) 50.0% (92/184)
Smoking status

Current 44.9% (22/49) 32.8% (60/183)

Former 8.2% (4/49) 9.3% (17/183)

Never 46.9% (23/49) 57.9% (106/183)
Questionnaire

Asthma (lifetime) 30.6% (15/49) 26.6% (49/184)

Allergic rhinitis (lifetime) 51.0% (25/49) 47.8% (88/184)

Allergic conjunctivitis (lifetime) 14.3% (7/49) 19.0% (35/184)

Atopic dermatitis (lifetime) 28.6% (14/49) 27.2% (50/184)

WRAAS 26.5% (13/49) 33.3% (61/183)

Definition of abbreviations: R=range; SD=standard deviation; BMI=body mass index; WRAAS=work-related asthma and allergy
symptoms.

*-P<0.05, ":P<0.01
#ste A xeEaol
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Table 4. Odds ratios for sensitization to wheat flour among the immunologic screening examinees with logistic regression model
(n=233)

OR (95% ClI) P Adj. OR (95% CI)* ' P

Type of exposure to flour dust

Direct vs. Indirect 2.27 (1.11~4.63) 0.025 2.15(1.03~4.51) 0.042
Age (yrs) 0.95 (0.92~0.98) 0.002 0.95 (0.92~0.97) 0.006
Sex

Femalevs. Male 0.63 (0.33~1.20) 0.164 1.11 (0.47~2.64) 0.809
Smoking status

Current vs. Former & never 1.67 (0.88~3.18) 0.117 1.23(0.53~2.87) 0.627
WRAAS

Yesvs. No 0.72 (0.36~1.46) 0.366 0.72 (0.34~1.50) 0.375

Definition of abbreviations: OR=0dds ratios; Adj.=adjusted; Cl=confidence interval; WRAAS=work-related asthma and allergy
symptoms.

*:0dds ratios, adjusted for type of exposure to flour dust, age, sex, smoking status, and work-related respiratory symptoms.

":The Hosmer-L emeshow Goodness-of-fit test yielded a P-value of 0.31, showing no evidence of lack of fit.

Table5. Prevalenceratios for baker’s asthma in the study population with log-binomial method (n=380)

OR (95% Cl) P Adj. PR (95% CI)*' P

Type of exposure to flour dust

Direct vs. Indirect 2.87 (0.88~ 9.37) 0.080 2.52(0.78~ 8.18) 0.123
Age (yrs) 0.94 (0.89~ 1.00) 0.056 0.97 (0.90~ 1.04) 0.331
Sex

Femalevs. Male 0.82 (0.26~ 2.54) 0.729 6.16 (1.37~27.75) 0.018
Smoking status

Current vs. Former & nerver 3.83(1.18~12.48) 0.026 8.80 (1.67~46.36) 0.010
WRAAS

Yesvs. No 4.01 (1.30~12.36) 0.015 3.26 (1.08~ 9.87) 0.037

Definition of abbreviations: PR=prevalence ratios; Adj.=adjusted; Cl=confidence interval; WRAA S=work-related asthma and allergy
symptoms.

*:Prevalence ratios, adjusted for type of exposure to flour dust, age, sex, smoking status, and work-rel ated respiratory symptoms.
":By COPY method.

d wE2rTs SAE Batslen, dd A % TA =25 A9d UE E2FveEy gkdd &
AR mEH A g Y 9o =@t dotn Husdd”. Jeffrey 5& 23EN=9] A
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Table 6. Prevalenceratios for baker's asthma among the immunologic screening examinees with log-binomia method (n=233)

OR (95% ClI) P Adj. OR (95% Cl)*' P

Sensitization to wheat flour

Yesvs. No 41.31 (5.46~312.23)  <0.001 38.63 (6.14~243.22) <0.001
Age (yrs) 0.96 (0.90~ 1.01) 0.121 0.99 (0.95~ 1.04) 0.824
Sex

Femalevs. Male 0.79 (0.26~ 2.40) 0.672 5.81 (2.01~16.81) 0.001
Smoking status

Current vs. Former & nerver 3.66 (1.14~11.78) 0.030 9.16 (2.52~33.24) <0.001
WRAAS

Yesvs. No 3.00(0.98~ 9.11) 0.054 4.23 (1.55~11.51) 0.005

Definition of abbreviations: PR = prevalence ratios; Adj. = adjusted; Cl = confidence interval; WRAAS = work-related asthma and

alergy symptoms.

*:Prevalence ratios, adjusted for sensitization to wheat flour, age, sex, smoking status, and work-related respiratory symptoms.

:By COPY method.
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