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Abstract

This study aimed to assess health risk of workers in animal-feed industry. The study processes were
divided into three steps. The first step was walk-through survey in the work place for hazard
identification and tasks categorization. The second step was environmental measurement for exposure
assessment and health examination; and collecting general information of study subject using
interview questionnaires (ILO) for health effect rating. The third step was qualitative risk assessment
and prioritization by U.S.EPA model using results environmental measurement and health
examination. It was found that health hazards from different processes were similar type of hazard but
vary in their magnitude. The highest health effect rating and exposure rating for dust exposure were in
intake process with Level 2 (Chest tightness, shortness of breath, cough = 3 month) for health effect
rating and Level 2 (continuous Dust Exposure < 5 mg/m®work-h) for exposure rating; for noise
exposure were in intake process with Level 1 (Hearing Level 27 - 40 dB(A)) for health effect rating and
Level 1 (Noise Exposure 85 - 90 dB(A)/work-h) for exposure rating; for heat exposure were in
expedition, premix, packaging and intake process with Level 1 (Fatigue, Rash, Headache and
Squeamish Symptoms) for health effect rating and Level 3 (WBGT 29 - 32°C/work-h) for exposure
rating. The qualitative risk for dust exposure was in moderate risk category in intake process but low
risk in molas, premix, packaging, and trivial risk in silo operator, expedition and maintenance process;
for noise exposure was trivial risk in every processes except low risk in intake process; for heat
exposure was moderate risk in intake packaging premix and molas process except low risk in silo
operator and maintenance process.

Keywords: Health risk assessment, animal-feed industry, hazard identification
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Table 1. General characteristics of animal-feed worker (n = 21)

G i G Sample
eneral characteristics N % X SD.
Section 2 100.00

Production 18 85.71

Office 3 14.29
Age (year) D7 10.75
Gender

Male 19 90.50

Female 2 9.50
Height (cm) 167.05 6.97
Weight (kg) 62.10 11.88
House Exposure

Dust 14 66.70

Chemical 6 28.60

Noise 12 57.10

Other 1 4.80
Pets

Cat 3 14.30

Dog 2 9.50

None 16 76.19
Exercise

Never 7 33.30

Ever day 6 28.60

< 3 day/week 1 4.80

Sometime 7 33.30
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Table 2. History of animal-feed worker

wqmnsmmiﬁuum WU N&Jgumm
ﬁuwssauav 47.62 uasliquyns ﬂmﬁu
foway 5238 Tauiiszuy nmmitmu'ﬁsmaﬂ
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o g Sample
General characteristics N % X =D,
Experience (year) 3.62 1.72
Work duration in this job (year) 3.48 1.36
Working hours/day 8.00 0.00
Over time (h/wk) 7.05 5.07
Risk exposure in this job
Dust
High 20 95.24
Moderate 1 476
Low 0 0.00
Chemical
High 3 14.29
Moderate 9 42.86
Low 9 42.86
Noise
High 16 76.19
Moderate 4 19.05
Low 1 4,76
Heat
High 6 28.75
Moderate 9 42.86
Low 6 28.57
Vibration
High 5 14.29
Moderate 10 47.62
Low 8 38.10
Fatigue
High 10 47.62
Moderate 6 28.57
Low 5 23.81
Personal Protective Equipment
No use 2 9.50
Use cotton mask 19 90.50
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Table 3. Smoking behavior
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dnvaznuianuuazinmiouiagauid
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wagszAuMIduRaINfign (szAU 2 el
Homsiniumen melvdwnn lowwnn 3
iAo uazszAU 2 manoi Fudauetadeiilos
Weeni 5 daanfudegnuiriuas (ACGIH,
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e Sample
General characteristics N % X SD.

Smoking behavior

No 11 52.38

Yes 10 47.62
During time (year) 14.00 5.64
Number of cigarette (No./day) 12.90 5.02
Type of cigarette

Non-fitter ) 50.00

Fitter 5 50.00
Smoking habits

In to lungs 5 50.00

Out of the nose 5 50.00
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Table 4. Number and percent health effect rating of respirable dust in task

Task (person)
Category Symptoms 1 2 3 ) o 6 7
(%) (%) (%) (%) (%) (%) (%)
0 None 2 1 1 1 3 5 1
(100)  (100) (100) (100) (75) (71.4) (100)
1 Cough, phlegm - = = " 1 - .
(25)
2 Chest tightness, - - L = & 2 2
shortness of breath, (28.6)
cough = 3 month
3 Restrict/obstruct - - = % ) - o
symptom
4 Dead - - - - A 5 .

Task 1 = Silo operator, Task 2 = Expedition, Task 3 = Molas, Task 4 = Premix, Task 5 = Packaging,

Task 6 = Intake, Task 7 = Maintenance

Table 5. Range mean and standard deviation exposure rating of respirable dust in task

Task
Catego Dust expos
it FERESE 1 2 3 4 5 6 7

0 None - - - - - - -

1 < 5 mg/m? 1.53 2.75 - - - - 1.75
uncontinuous t076 *1.58 t0.67

2 <5 mg/m3 - - 432  4.09 3.65 4.56
continuous e 0y s O o . B

3 > 5 mg/m3 - - - - - - -
uncontinuous

4 > 5 mg/m? - - - - - - -
continuous

Task 1 = Silo operator, Task 2 = Expedition, Task 3 = Molas, Task 4 = Premix, Task 5 = Packaging,

Task 6 = Intake, Task 7 = Maintenance
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Table 6. Number and percent Health effect rating of Noise in Task

Hearding loss Task (person)
Category level 1 2 g < 5 6 7
(0.5 - 2.0 kHz) (%) (%) (%) (%) (%) (%) (%)
0 <27 dB(A) 2 1 1 1 4 6 1
Normal (100)  (100)  (100) (100) (100) (85.7) (100)
1 27 - 40 dB(A) - - - - - 1 -
Mild (14.3)
2 40 - 55 dB(A) - - - - - - -
Moderate
3 55-70 dB(A) - - B - - - -
Moderately severe
-+ >70dB(A) - - - - - - -
severe
Task 1 = Silo operator, Task 2 = Expedition, Task 3 = Molas, Task 4 = Premix, Task 5 = Packaging,
Task 6 = Intake, Task 7 = Maintenance
Table 7. Range mean and standard deviation exposure rating of noise in task
CawE Noise exposure Task
(8 h/day) 1 2 3 4 5 6 7
0 < 85dB(A) 84.87  73.87 - 8020 83.12 - -
+350 £330 +428 *557
1 85-90dB(A) - - 8547 - - 8597 8447
#9597 +630 X454
2 90 - 95 dB(A) . - - x " . -
3 95 - 115 dB(A) - . . . B} . .
4 > 115 dB(A) . « 2 . 2 2 s

Task 1 = Silo operator, Task 2 = Expedition, Task 3 = Molas,
Task 6 = Intake, Task 7 = Maintenance

Task 4 = Premix, Task 5 = Packaging,
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Table 8. Number and percent health effect rating of heat in task

Task (person)
Category Symptoms 1 9 3 4 5 6 7
(%) (%) (%) (%) (%) (%) (%)
0 None 2 - - - - - 1
(100) (100)
1 Fatigue, Rash, - 1 1 1 4 7 -
Headache, Squeamish (100)  (100) (100) (100) (100)
2 Fever, High temp, - - - - - - -
Fainted, Spasm
3 Dead - - - - - - -
Task 1 = Silo operator, Task 2 = Expedition, Task 3 = Molas, Task 4 = Premix, Task 5 = Packaging,
Task 6 = Intake, Task 7 = Maintenance
Table 9. Range mean and standard deviation exposure rating of heat in task
X Task
Category WBGT ( C)
1 2 3 4 ) 6 7
0 <230 2 5 3 4 - . -
1 23-25C - - - - - - -
2 26-28C - - 28.54 - - - -
) +0:57
3 29-32C 29.87 2940 - 29.57 2944 2940 3059
. t3ss t357 t128 t259 *375 t265
4 33-35C - - - - - - -

Task 1 = Silo operator, Task 2 = Expedition, Task 3 = Molas, Task 4 = Premix, Task 5 = Packaging,

Task 6 = Intake, Task 7 = Maintenance
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