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Abstract

The petroleum refinery industry handles a variety of complex chemical substances and employs a large
number of people around the world. According to previous research, diseases caused by exposure to
chemicals were quite common among workers in refineries until the 1980s. More recently, it is unusual for
oil refinery workers to suffer from these serious diseases. The objective of this study was to identify the
occurrence level of general diseases and any differences in lifestyle habits of workers in refineries in
Korea compared with the general population. In this study, we used the results of health examinations from
2014 for workers at a large ail refinery in South Korea. In addition, based on the results of KNHANES
from 2014 as representative of the population, hypertension, diabetes, anemia, hyperlipidemia, liver
function abnormality, and kidney function abnormality were calculated using the standardized incidence
rate. Hypertension showed a low result with an SIR of less than 1, but a high result in the case of
abnormal liver function. The workers occurrence rates of hypertension, hyperlipidemia, kidney dysfunction,
and anemia were lower than those of ordinary salaried employees. however, their occurrence rate for
abnormal liver function was markedly higher. In lifestyle habits, the smoking rate of workers was low while
the alcohol consumption rate was quite high. This study has improved the understanding of the health
status of workers in a large oil refinery in Korea, and has shown the impact of lifestyle habits related to
the work environment on chronic diseases.

Keywords : Petroleum refinery industry, South Korea, KNHANES, Lifestyle, Working conditions, Chemical
exposure

1.0 0 000000 ogobD bob bg.0bobo oboo
000 obobo bob bobo obo obo oo O

0000 000 00 00000 000 0000 O 0 oo oo oodd oo ood ooo oo O
O0O00 OO0 OO 0000 0000 OO0 000 0.[5-8] 000 000 OO0 198000 DOOO OO

0.[1-4] 00 00 00000 000 00 00 000 0000 000 ooooo oo 00 ooo od oo

T Corresponding Author : June—Hee Lee, Department of Occupational & Environmental Medicine, Soonchunhyang University Hospital,
Seoul, Korea, 59 Daesagwan—ro, Yongsan—gu, Seoul, Korea, E—mail: junelee@schmc.ac.kr
Received March 9, 2021; Revision June 11, 2021; Accepted June 11, 2021



20 00 0000 00 0000 0000 00 000 000 0000 00 00 0 00o0a oaoao

000 0000.b-9]100 000 OO0 0oOoo oo
0 00 000 000 00 00 0o0db odo oo
00 0000 00.000000000000 D00
00000 0000000000 ooo0go ooo
00 000 000 000 00O 00O ooo ooo.
000 000 OO0 O0ODO OO 000 0o ogd oo
00 0000 OO0 000 OO0 OboooOo gooo
000 00o0d 00Oo.[10-13]

000 000 0000 000 oboo oo ogo
000 000 0000.[24-15] 00O OO solvents,
lubrication—oil bases, oils, waxes, paraffin 00 OO
OO0 OO OO0 benzene, toluene and xylene (BTX)
0 0000 000000 00.1e-18]000 OO
00 000 000 00 000 0o ooog oooo
00000 00 000 00 00 O0OO0 ooooo o
0.[19-21] 000 OO OO0 OO0 OO0 OO0 O
00 00000 0O 0000 0ob 19300000 00
000 100ppm OO0 OOOO0 OO0 ODOO OO
0 000000000000 DOOD OODOO ACGIH
0000 o5ppm 000 OO0 OO0 O0000.[22-25]
00 OO0 00O 000 00 000 0000 oog oo
00 0000 0000 000 googo.2ze] ooo
000 0000 oob oob ooob ooo, 00 oo
00 000 000 00 00 00.24,271 00 OO
00 OO0 0O0OD 00D 000 000 00 ooo oo
0 000000 00 0000 ooodo oooo o
000 000 OO0 000 000 Obogo gooo oo
0.[28,29] OO OOOOO O0OOOO DOOO OO
000 00000 OO0 000 o000 oooo oo
0 0000 00000 000 ooo goo oo oo
00 O00 00000 000 000 0ooOo gooo
0ooo.q3o31] 000 ogooooo oog gooo
00 00 O0ODDO000 OO OO OO0 Oooo 0o o
000 00O 000 00 OO0 OO0 Ooboo O ogoo
00 00.032]

00 00O 0oodo 0o 0oog oo ooo ood
000 000 000 OoooOo. 0boo oo goo
0 0Ooodo 0oog 0o oog ooo ogoo o
0 00 00O 000 000 00 0oboo ooo o
000 000 0000 0oog 0oo oo goo o
00 O000 O 000 D000 oooo oogoo
000 000 000 OO0o00o0 0o odo ogod
0 gno.

2. 0000

0000 0000 Oo0 b0bbbo 2014000 00O
0 000 000 0bb ooooo. bbb ogo obo
o000 0DO0o000 obobob obobobo oo
00000 OOO000D0O0 oobobo ooooo.33]

0000 000 0bobo obob oo oobo
0o ogoogb ooo oog oooob bogo, oo,
ob0O,0000,0000 00,000 obOob g e
b ooo goboo booo obgoo goooo.
o000 Oobob0 o0bo0ob 0obo bobo oo oo
oog oob obdoo oo ooooob oo, 00,0
obOobo oobob.o0b o0 bo booooboo
obd 0 0obob obg bobo ooob oboob
o0 oooob obobo obo, bo, bg, boo
0o,0000 og, 000 0obob b ebob boo
0000 00 Ob0o Oob bobo obo ooo oo
b oooood.

o000 obobo b Oob bo bob obobo
gobd obog obooo oo goooobob oo
0 00 0000 Oo0ob OO0 oobo ooboo.

3. 0godn

3100 0doo ood oo

00oo0ob0o bobo Oobo b Oob g 129900
goob 0obob 0bobo 20000 ecnon O
000 0Do0.00oboboboob oo obo o
goobD oo b0 e4700 0000 DOoDOOoD 0o
gbOd 20000 eo000 OO0 ODOOOO.

<Table 1>General Charateristics of Petroleum Refinery
Factory Workers (2014)

2014
variable Category N %
20-24 9 0.75
25-29 154 12.84
30-34 220 18.35
35-39 90 7.51
Ages 40-44 248 20.68
45-49 184 15.35
50-54 157 13.09
55-59 121 10.09
60-64 16 133
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. No 775 64.64
Smoking
Current 424 35.36
. Adequate 541 4512
Life Style Alcohol
Inadequat 658 54.88
. Adequate 665 55.46
Exercise
Inadequat 534 44.54
Hypertension 136 11.34
Diabetes 528 44.04
. Anemia 12 1.00
Abnormality — -
Hyperlipidemia 288 24.02
Liver function 190 15.85
Kidney function 7 0.58
Total 1,199 | 100.00

<Table 2>General Charateristics of Current Salary Workers

in KNHANES (2014)

2014
variable Category N %
20-24 13 201
25-29 42 6.49
30-34 117 18.08
35-39 118 18.24
Ages 40-44 104 16.07
45-49 73 11.28
50-54 74 11.44
55-59 68 10.51
60—64 38 5.87
. No 358 55.33
Smoking
Current 289 44.67
. Adequate 578 89.34
Life Style Alcohol
Inadequat 69 10.66
. Adequate 529 81.76
Exercise
Inadequat 118 18.24
Hypertension 94 14.53
Diabetes 199 30.76
] Anemia 44 6.80
Abnormality — -
Hyperlipidemia 251 38.79
Liver function 63 9.74
Kidney function 2 0.31
Total 647 100.00

<Table 3> Standarized Incidence Rate of 3 Categories
(Hypertension, Diabetes, Anemia) of Abnormalities by
KNHANES (2014)

Abnormalities Hypertension
KNHANES | Workers

Category| N % N % | SIR

20-24 | 0 |000| O |0.00| -

25-29 | 2 |031| 6 |050|0.82

30-34 | 10 |155| 18 |1.50 | 0.95

35-39 | 17 |263| 6 |050|0.46

Ages 40-44 | 21 |325| 35 |292|0.70

45-49 | 17 | 263 | 31 | 259 |0.72

50-54 | 13 |2.01| 24 |2.00|0.87

55-59 | 11 |1.70| 15 |1.25|0.77

60-64 | 3 |046| 1 |0.08|0.77

Total 94 |14.53| 136 |11.34| 0.78

Abnormalities Diabetes

KNHANES | Workers

Category % N % | SIR

20-24 | 1 |015| 2 |0417|3.04

25-29 046 | 31 | 259|285

30-34 | 23 |355| 64 |534|148

35-39 | 37 |572| 35 (292|124

Ages 40-44 | 30 | 464 | 118 | 9.84 | 1.65

45-49 | 26 |4.02| 97 |809 | 148

50-54 | 28 |433| 94 |7.84|158

55-59 | 31 |479| 76 |6.34|1.38

60-64 | 20 |3.09| 11 | 092|131

Total 199 [30.76| 528 [44.04| 1.43

Abnormalities Anemia

KNHANES | Workers

Category| N % N % | SIR

20-24 | 4 |062| O |[000| -

25-29 | 1 |015| O |[000| -

30-34 | 5 |077| O |[000| -

3b-39| 5 |077| 1 |0.08|0.25

Ages 40-44 | 8 |124| 1 |0.08|0.05

45-49 | 6 |093| 2 |017 013

50-54 | 2 |031| 2 |017|048

55-59 | 10 |155| 5 |042|0.28

60-64 | 3 |046| 1 |0.08]|0.77

Total 6.80| 12 |1.00|0.15
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<Table 4> Standarized Incidence Rate of 3 Categories
(Hyperlipidemia, Liver function, Kidney function) of
Abnormalities by KNHANES (2014)

Abnormalities Hyperlipidemia

KNHANES Workers

Category| N % N % | SIR

20-24 5 |077| 0O |000| -

25-29 4 |062| 16 | 133|108

30-34 | 41 |634| 41 (342|053

35-39 | 53 |819| 21 | 175 |0.52

Ages 40-44 | 43 |6.65| 68 | 567 | 0.66

45-49 | 34 | 526 | 57 | 475 | 0.66

50-54 | 33 | 510 | 53 | 442 |0.76

55-59 | 27 | 417 | 28 | 234|058

60-64 | 11 |1.70| 4 |033|0.86

Total 251 |38.79| 288 |24.02| 0.62

Abnormalities Liver function

KNHANES | Workers

Category| N % N % | SIR

20-24 | 0 |000| 1 |008| -

25-29 5 |077| 10 | 083|054

30-34 | 17 | 263 | 34 | 284 |1.06

35-39 | 16 | 247 | 16 | 133|131

Ages 40-44 | 12 | 185 | 56 |4.67 |1.96

45-49 1 |015| 38 |3.17 |1553

50-54 | 3 |046| 17 | 142|270

55-59 6 |093| 15 | 125|140

60-64 3 |046| 3 |025|240

Total 63 | 9.74 | 190 |15.85| 1.63
Abnormalities Kidney function
KNHANES | Workers

Category| N % N % | SIR

20-24 | 0O |000| O |000| -

25-29 0O |000| O |000| -

30-34 | 0O |[000O| O |000| -

35-39 1 (015 0 |000| -

Ages 40-44 0 | 0.00 1 008 | -

45-49 1 |015| 0 |000| -

50-54 | 0O |000| 4 |033| -

55-59 0 |000| 2 017 | -

60-64 | O |000| O |[000| -

Total 2 |031| 7 |058]187
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