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- Abstract -
A Study on Workers Exposed to Diatomaceous Earth Dust and
Development of Pneumoconiosis in a Diatomite Factory

Hyun Sul Lim' - Sung Soon Kim', Won Jae Lee’

Department of Preventive Medicine, College of Medicine, Dongguk University",
Department of Radiology, College of Medicine, Dongguk University”

Diatomaceous earth, quarried from the remains of aquatic plants deposited millions of
years ago, continues to be a very important raw material with many industrial uses. In its
natural state, diatomaceous earth is an amorphous silica with no crystalline pattern. For
many uses, however, it is calcinated and calcination converts a portion of the amorphous
silica to a crystalline form, cristobalite which is far more fibrogenic.

In a factory which produces calcinated diatomaceous earth, seven workers were proved as
pneumoconiosis on 1991 and 1992. Authors reviewed medical chart and current status of
them. Authors also examined thirty one subjects from the factory with questionnaire,
physical examination, spirometry and chest radiography on August 13th 1993. The
radiographs were independently interpreted by two radiologists and their findings were
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classified by International Classification of Radiography of Pneumoconiosis(ILO, 1980).
Total and respirable dust of diatomaceous earth were measured on October 1993,

The results were as follows;

1. Of 31 workers, 6 (19.4%) were diagnosed as diatomaceous earth pneumoconiosis. There was
an increasing tendency in prevalence of pneumoconiosis as the duration of dust exposure gets
longer. :

2. There were no significant differences in age, smoking rate, alcohol drinking rate, and
pulmonary function test results between cases and non-cases.

3. The means of total dust exposures at flour manufacturing, fire brick grinding and
packaging, ceramic raws packaging processes exceeded Korean and ACGIH standards,
10mg/nv,

Above results suggest that engineering controls, periodic environmental and medical
surveillance are important for preventing pneumoconiosis in the diatomite factory.
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Table 1. General Characteristics of Diatomaceous Earth Pneumoconiosis Cases on 1991 and

Duration of

X-ray finding

Case (}%agﬁs) Sex  Process ez%;s;lsr)e Category  Complication Current status
T 11 3/2 (o/q) admitted
2 65 M four o 10 10 Pulthc  admitted

3 5 F fn‘lgglrlfacture 25 1/0 (p/p) ?gs}lg%rggoa;fter
4 61 M [irebrick 7 22 (q/9) Pul the  died"
5 3% M four o 12 3/3 (¢/r)  Pul. tbc  admitted
6 55 M Lo oo 24 33 (a/p) Pul. tbc  admitted
TS e e 220 eneation

*He dide at a pneumoconiosis sanitarium on March, 1993.

Pul. tbc: Pulmonary Tuberculosis

Table 2. General Characteristics of Diatomaceous Earth Pneumoconiosis Cases on 1993

Duration of

X-ray-finding

- Age
Case Sex  Process exposure
(years) _ (;:ears) Category Complication
3 Flour
1 5 M manufacture 5 1 (/a)
2 3 M Froduction 6 11 (/)
Flour
3 53 M manufacture 14 0/1
4 56 F  Flrebrck 6 1/1 (p/g) pul. the
Flour
5 57 M manufacture 2 01
Fire brick
6 53 M manufacture 2 0/1 pul. the

Pul. tbe:Pulmonary Tuberculosis
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Table 3. Prevalence Rate of Diatomaceous Earth Pneumoconiosis on 1993

Content Number Number of cases Prevalence(%)

Age(year)

<39 11 2 18.2

40 ~ 49 10 0 0.0

> 50 10 4 25.5
Sex

Male 17 4 23.5

Female 14 2 14.3
Duration of exposure(year)

< 4 25 2 8.0

5~9 5 60.0

10 ~ 14 1 100.0
Process

Production manager 6 1 16.7

Flour manufacture 10 3 30.0

Fire brick manufacture 12 2 16.7

Ceramic raws manufacture 3 0 0.0
Table 4. Characteristics of Workers Emploved in a Diatomite Factory

Characteristics ((Jgfgf’ N?g;‘%%?es

Agelyear, M £ SD) 48.0 = 10.6 42.2 £ 10.5
Sex

Male 4 13

Female _ 2 12
Duration of exposure*(year, M + SD) 6.5 + 4.5 1.8 £ 20
Smokers(%) 16.7 . 40.0
Drinking alcoho}(%) 33.3 32.0

*p<0.05 by Mann-Whitney U test, compared with non-cases

o] A¢E Edovt BAAcR folaA gt
2] Aol e FHEES Aol 16.7%, ¥A
Az T30l 30.0%, GIHE A= FHo] 16.7%
qom, A da Az AL FREASF 87}
7} SATHE 3).

AT B FO R TR vl A=
U3 2} Sz HE 9L 48.04), H|@al
T2 42. 2412 BAFolA Bt Aol Bot &
AR R fejalA] ot Ad £¥, §9&, &
F&2 Ax7F v|gAbET ) 2fol7) It B
Zg 7|17k AL 6.59, HgALe 1.8d2
2 AT 23k ZATHP0.05, & 4).

24} te) W 34 5488 Ao 7}
& 16.7%, 54 TEZT 33.3%, HISATOIA
717 4.0%, 710 12.0%, 87 ST 4.0%E
% 200l el Aol7} YAHE 5).

ST =B DY AZA9) b A3
2)9] vl H 78.5%, Bx%9] dSXd vig 4
249l W W 18.3%°)%, HEAZANE %
7t 83.2%, 81.0%2 BTN Rase AL
Bglot foJ3A)E BUTHE 6).



Table 5. Symptoms of Workers in a Diatomite Factory

Cases Non-cases
(n=6) {(n=25)
Symptoms Relative Relative
Number frequency(%) Number frequency(%)
Cough 0 (0.0%) 1 (4.0%)
Sputum ' 1 (16.7%) 3 (12.0%)
Exertional dyspnea 2 (33.3%) 1 (4.0%)
Hemoptysis 0 (0.0%) 0 (0.0%)
Chest, tightness 0 (0.0%) 0 (0.0%)
Table 6. Spirometric parameters of Workers in a Diatomite Factory
=) N
n n=
Content M + SD) (M + SD)
FVC (% predicted) 78.5 £ 10.8 83.2 £ 15.5
FEV (% predicted) 78.3 + 11.1 81.0 £ 15.1

FVC % predicted : forced vital capacity, % of the predicted
FEV,% predicted : forced expiratory volume in one second, % of the predicted
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Table 7. Concentrations of Total and Respirable Dust by Processes

Process Workplace Type of Number of Copcentration(mg/m‘)

. sample sample Mean + SD Range
Flour manufacture Indoor Total 14 16.64+ 527 8.86~23.20
Respirable 6 2.32+ 080 1.42~ 3.65
Outdoor  Total 3 290+ 0.78 2.05~ 3.59
Respirable 2 0.93+ 0.72 0.70~ 3.07
Fire brick manufacture Indoor Total 9 19.38+ 6.50 12.77~26.91

Respirable 1 2.84

Outdoor  Total 10 214+ 1.45 0.40~ 4.22
Respirable 5 0.87x 0.97 040~ 2.84
Ceramic raws manufacture Outdoor  Total 5 17.70 £12.39  2.40~23.07
Respirable 4 1.40+ 0.80 0.35~ 2.06

Table 8. Concentrations of Total Dust by
Area Samples

Number of Concentration

Sampling area sample (ng/m)
Indoor* 2 11.77
Office room 2 1.09

* Packaging and Grinding Process Workplace
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