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— Abstract —

The Relationship of Serum CEA Levelsand Type of Work in Shipyard Workers

Won Ju Park, Myoung Bo Kim, Yang Hyun Kim, Ryoung Jin Park,
Keun Ho Jang, Hong Jae Chae, Jai Dong Moon

Department of Occupational and Environmental Medicine, Chonnam National University College of Medicine

Objectives: Benign conditions have been known to cause an increase in the levels of serum carcinoem-
bryonic antigen, alevel change that is often associated with an increase in the occurrence of malignancy.
The purpose of this study was to elucidate the relationship between serum CEA levels and type of work

in shipyard workers.

Methods: From July-August 2007, 637 study subjects were enrolled into the study with the following
characteristics: age 37~58 years, healthy shipyard workers, and who undergone an examination in a gen-
eral hospital. Data on general characteristics was gathered from self-administered questionnaires.
Information on job factors was collected from company personnel data. Serum CEA levels were mea-

sured after 10 hours’ fasting.

Results: The level of mean serum CEA was 1.83+1.20 ng/mL. On univariate analysis, the mean CEA
level was significantly higher in older age groups (P<0.05), current smokers, lower education, and in pro-
duction workers (P<0.01). After adjusting for age, BMI, cigarette smoking, job pattern, and educational
level, the serum CEA level was higher in production workers than in office workers(P<0.01). Thisis par-
ticularly true in the shipyard painters, who had the highest level of CEA across job groups.

Conclusions: The goal of this was to determine if there were differences in serum CEA levels accord-
ing to occupational role in shipyard workers. Production shipyard workers had relatively higher level of
serum CEA than office workers, most likely due to occupational exposure. This serum CEA level is
influenced by occupation role. Serum CEA level could be a parameter for evaluating pollutant effects.
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Table 1. General characteristics of subjects
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Unit : person (%)

) Production Office Total
Variables worker(n=475) worker(n=162) (n=637)
Age (years)*

<39 127(26.7) 71(43.8) 198(31.1)

40-49 307(64.7) 85(52.5) 392(61.5)

50< 41( 8.6) 6( 3.7) 47( 7.4)
Body mass index (kg/m2)

<230 168(35.4) 61(37.7) 229(35.9)

23.0-24.9 156(32.8) 40(24.6) 196(30.8)

25.0< 151(31.8) 61(37.7) 212(33.3)
Education*

Middle school 86(18.1) 0( 0.0) 86(13.5)

High school 380(80.0) 24(14.8) 404(63.4)

College 9( 1.9 138(85.2) 147(23.1)
Marital status

Single 22( 4.6) 5( 3.1) 27( 4.2)

Married 453(95.4) 157(96.9) 610(95.8)
Drinking

No 142(29.9) 40(24.7) 182(28.6)

Yes 333(70.1) 122(75.3) 455(71.4)
Cigarette smoking

Never or ex-smoker 271(57.1) 81(50.0) 352(55.3)

Current smoker 204(42.9) 81(50.0) 285(44.7)
Exercise

No 134(28.2) 67(41.4) 201(31.6)

Yes 341(71.8) 95(58.6) 436(68.4)
Work pattern*

Shift work 158(33.3) 2( 12 160(25.1)

Day time fixed 317(66.7) 160(98.8) 477(74.9)
Work duration(years)

<10 8( 1.7) 7( 4.3 15( 2.4)

10~15 403(84.8) 140(86.4) 543(85.2)

15< 64(13.5) 15( 9.3) 79(12.4)

* : p<0.01 (by Pearson-chi square test)
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Fig. 1. Distribution of serum carcinoembryonic antigen level
of subjects.
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Table 2. Comparison of blood carcinoembryonic antigen levels by variables of subjects

Blood CEA (ng/ml)

Variables Geometric mean P value* Adjusted Pvalue'
+ GSD geometric mean*

Age (years) 0.012 0.039
<39 1.34+2.08 1.36
40-49 151+1.92 151
50< 1.81+2.08 177

Body massindex (kg/m’) 0.306 0.240
<23.0 1.55+2.02 1.56
23.0-24.9 1.40+2.02 1.40
25.0< 1.46+1.92 1.46

Education <0.001 0.679
Middle school 1.56+1.96 148
High school 157+1.94 1.52
College 1.21+2.07 111

Marital status 0.316 0.323
Single 1.70+2.07 1.67
Married 1.47+1.98 1.47

Drinking 0.771 0.222
No 1.49+1.92 156
Yes 1.47+2.01 1.44

Cigarette smoking 0.002 <0.001
Never or ex-smoker 1.37+1.95 1.35
Current smoker 1.62+2.01 1.65

Exercise 0.201 0.081
No 1.40+2.03 1.37
Yes 151+1.97 153

* 1 Comparison by t-test or ANOVA, ': Comparison by ANCOVA, *: Model including age, body mass index, education, smoking

and work type
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Table 3. Comparison of blood carcinoembryonic antigen levels by job characteristics
Blood CEA (ng/ml)
Variables Geometric mean PvalLe* Adjusted Pvalue'
+GSD vau geometric mean' vaue
Work type <0.001 0.013
Production workers 1.58+1.93 1.56
Office workers 1.22+2.09 1.25
Work pattern 0.309 0.847
Shift work 155+1.86 1.46
Day time fixed 1.45+2.03 1.48
Work duration (years) 0.078 0.557
<10 1.15+2.29 131
10~15 1.46+1.98 147
15< 1.68+1.93 1.58

*: Comparison by t-test or ANOVA, ": Comparison by ANCOVA, *: Modd including age, body mass index, education, smoking
and work type.

Table 4. Comparison of blood carcinoembryonic antigen levels by work subtypes

Blood CEA (ng/ml)

Variables (No) - . - ~
Geometric mean P value' Adjusted geometric mean' P value'
Work subtype <0.001 <0.001
Painter(23) 231 2.32
Welder(156) 1.73 171
Driver(42) 114 117
Supportive* (254) 151 151
Office workers(162) 122 1.23

*: Production worker including signaling, maintenance, plumbing, etc, ': Comparison by t-test or ANOVA, *: Comparison by
ANCOVA, *: Model including age, body massindex, education, smoking and work type.
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Table 5. Comparison of blood carcinoembryonic antigen levels after stratified by smoking

Blood CEA (ng/ml)

Variables (No)

Geometricmean ~ Pvalue' Adjusted geometric mean® Pvalue!
Never or ex-smoker (352) Work subtype <0.001 <0.001
Painter(16) 2.32 2.32
Welder(81) 1.56 153
Driver(32) 1.01 0.99
Supportive* (142) 1.42 141
Office workers(81) 115 1.18
Current smoker (285) Work subtype 0.003 0.002
Painter(7) 2.28 2.33
Welder(75) 195 1.95
Driver(10) 1.69 1.76
Supportive* (112) 1.65 1.63
Office workers(81) 1.29 1.30

*: Production worker including signaling, maintenance, plumbing, etc, ': Comparison by t-test or ANOVA, *: Comparison by
ANCOVA, * : Model including age, body mass index, education, smoking and work type.

T2 Z2A vle)] = SAEHJTY. A9
FAF, BEFT 2 25 FHE BT Tl =
AR Z2A7F APRE ZEakd] Hle)l CEA7F %A
AEom, A Z2A FAME &
CEA #tel =4 4=t

CEAE 19659 Gold®} Freedmanel <JaiA 7=
Aol Ax2 2 Aol Ao e deAdR
Stefobs] welolw | ool olejo] WulA T4 A
9, 0, 95 FEE VEXGY 22 A Y 2

[¢)
#o 2 FAANE bR Rada 9o,

o,

e A e

= 7.
C oM E 2 9 Am e

[}
KR
=

_O|L
r
b
< o
o
m
td
N
Y

AE 7H F2 29
° H

ez A

H

Mo o
z o
=
3u!
N
)
o

o
i °
fr 2L
m&%\ioﬁﬁ}
1k
B
pEﬂJlm
oy
g
2
> 2
°
T‘;E&
o ==
rﬁ;ﬁ
o
L S o
TS
o
& H

oo
nl

2 rlo
)
eI

J

N,
ofN
=2

)

Sor

718A, ek, &
o =Fd 7he/del wH 71E
Hladh 22 a5 AYgHoR
CEA 3ol S7hte A7 Al
x 2294 CEA%H AFP gkol 7}
AT, AF A% wE CEAA Hlal AFelA =
2e7] 22 AAAY AFALAA CEA gkol
the d7% AT,

w ATdME 2L A 22 AR 223t
ol wal CEA gkel =7 S8 =AUk (p0.01). o= 71+

L
R

2

2 oo o Ifoox p2 AN o
lo I
i
;A
fr

>

i
Ku)
rir
(A
-
N
%0,

olN

298

o] A7 Ao} v R ZY EF| =EHe FuE
oluf f718Al, fralzkx 5o AdA falEde] CEA
A Qe FUS Aoz AztETh Ea B oo
A A AlEste] A AR, 53] =AFA
CEA 7} 2.31 ng/ml& =4 Z349A0%. =

Adell A w5 e o] FolA o Qe FH oY,
AQellre] =22 44l

o2
|o
fru
b
o o
3

[m
o

rlo i oX,

Fe FeEdd =22 5 Uk E3 A
H FRlAe] 23 2ol feledel E
ol AI¥". CEA® #H71%, 718AdH
Fol = F7HEThe BHarh em® #7]

A7) Aet 3 257 #d &S 2
AT A7t A =AY =HFE 7
A 71T Age] AR old wE CEA
& o glom, F5d ol Hg

e

o
mL
02 12}
2ol lo ox pit & S, PN

N
-/

H,
2,

b
m

S op
Ky

K

&

N

o) i Loy mv v s m ol

1 1o O 4 ox

N

N
olr
oX
o
N

e ox I
N
ins}

o
BN om e o

pask
o
fr
>,
Al
(i,
il

el @A 7,
AAL, FE X
Alasel epy

4
f o
N

>
i
fru
N
BV
g
»

[
oo g
oo 1% |o

ol

ol

N

o

ol

ol

Q.

&

N,

>,
Iz
1e
ks
g
=
o
=
>
o,
o off

—~
o8]
<
N
I~

o = gy g

.,
KON T
P )
K
2 |
o
A
ofN
lo,
s

o ¥
o

o

3 o o &
o o

k=)

5 2

o,

_>‘i

[

2

ar e
2 o)
o

=

Ly

2,

N

=)
Loy

=

1%

o

22t Hls) €5 CEA #to] ¢ =3ten, o
7 frafiiatel =EH e A $e] ddd A



o
-

Ztglt), o]d % B A= A CEA A sldo] )
of, 7129 43z wetal fd= AF E3 CEA &
Aol A = + e 89lo] 2 F ke AL A
Al Flom d3 CEA #eol 3744 falelat &
AFZAMY ou|7t 9SS HoFAY. 3 CEA #ol

3 =9kl 2L 2T tig FF A 29

= Artel del &85 e 4 o

/389 (carcino-embryonic antigen, ©13} C

© AT EES Bt opE} FgASol
O;

wkgllel] ofste] g

DN TPl st AANEE e 37~5849)
da da 222 6378 R skt
A9 AAASE =73l

Q Edte] SE=A

olulA

SR
AFow
=55 (p(0.05),

Z . aEolslrt thEel gl
Hlel], Taela Ak SRAE AR SRk HlE &
eH(p<0.01). A, ¥4, AdFA
5oF BHE 2A BAZE AHA
<22k Hs| CEA

(t
2
n‘.]oln
re
by
N
-~
I
Eloll
re
2
=
=)
%

g =
2327} A B AH(p<0.01),
AR ARetel BHG A3 £YFo| the A% bl
&l CEA7} %3eHp(0.01),

AE: o)ge] Aol N M2 YWY ek

2}
29 Aol7t B4 CEAAY] 9%
& 5 e ANETaon,
FAAA wF ARZA oo
@ 53 CEAX7} =99 24

=
77228 Ao Algdn

~
)
dlo
f o

J
o
2l

on

U AMA ZEXOM CEA SR AS7tel MEd

ikl

b S

Ho

1) Korea National Statistical Office. Annual report on the
cause of death statics 2007. Available: http://meta.
kosis.kr/bzmt/main.jsp?surv_id=19& curY ear=2007
[cited 17 July 2009].

2) Lee WC. Current status of cancer screening rate and
epidemiololgic study for evaluating the effectiveness of
cancer screening in Korea. Korean J Epidemiol
1998;20(1):1-9. (Korean)

3) Mettlin C, Dodd GD. The American cancer society
guidelines for the cancer -related checkup: an update.
CA Cancer JClin 1991;41(5):279-82.

4) Ministry for Health, Welfare and Family Affairs.
National cancer control programmes 2006. Available:
http://www.mohw.go.kr/ front/jb/sjb030301vw.jsp?
PAR_MENU_ID=03& MENU_ID=03030301& BOAR
D_ID=1003& BOARD_FL AG=02& CONT_SEQ=3688
3&page=1 [cited 17 July 2009].

5) Cho KS. Classification and status of tumor markers
(translated by Park WJ). J Korean Med Assoc
1993;36(7):793-7. (Korean)

6) Kim JY, Jung HS, Lee SS, Sim SC. Clinica efficacy of
various tumor markers in medical screening. Korean J
Med 2001;60(2):148-55. (Korean)

7) Lee JY, Yang DH, Kim CS, Choi HR, Kim BS, Won
CW. Clinical significance of CEA as a screening test
for neoplasm. J Korean Acad Fam Med 1997;18(10):
1006-15. (Korean)

8) Yang HJ, Lee JS, Kim JS, Lee JK. Evaluation of scien-
tific evidence for health screening tests provided by
some hospitals in Korea. J Korean Acad Fam Med
2006;27(9):723-32. (Korean)

9) Ettore S, Leonardo F, Antonia M, Emilio B. Diagnostic
and prognostic tumor markers in the gastrointestinal
tract. Semin Surgical Oncol 2001;20(2):147-66.

10) Alexander JC, Silverman NA, Chretien PB. Effect of
age and cigarette smoking on carcinoembryonic antigen
levels. JAMA 1976;235(18):1975-9.

11) Kasper D, Braunwald E, Fauci A, Hauser S, Longo D,
Jameson J. Harrison's Principles of Internal Medicine.
16th ed. McGraw-Hill. New Y ork. 2004. pp 473.

12) Szymanska-Chabowska A, Antonowicz-Juchniewicz,
Andrzejak R. The concentration of selected cancer
markers (TPA, TPS, CYFRA 21-1, CEA) in workers
occupationally exposed to arsenic and some heavy met-
as (Pb, Cd) during a two-year observation study. Int J
Occup Med Environ Health 2007;20(3):229-39.

13) De Coster S, Koppen G, Bracke M, Schroijen C, Den
Hond E, Nelen V, Van de Mieroop E, Bruckers L,
Bilau M, Baeyens W, Schoeters G, van Larebeke N.
Pollutant effects on genotoxic parameters and tumor-
associated protein levels in adults: a cross sectional
study. Environ Health 2008;3(7):26.

14) Van Larebeke NA, Bracke ME, Nelen V, Koppen G,
Schoeters G, Van Loon H, Vlietinck R. Differences in
tumor-associated protein levels among middle-age

299



cietatdelstalXl M 21 H M 4 = 20094

Flemish women in association with area of residence
and exposure to pollutants. Environ Health Pespect
2006;114(6):887-92.

15) Lutz W, Krgjewska B, Pilacik B. Determination of tis-
suepolypeptide antigens (TPA) and carcinoembryonic
antigen (CEA) in serum: its value in the preliminary
cancer risk assessment in asbestos exposed workers. Int
J Occup Med Environ Health 1997;10(3):259-65.

16) Kim YH, Park SS, Nam SH, Lee DH, Kee CS, Park
KN, Sohn ES. Serum carcinoembryonic antigen level
in normal, benign and malignant disease. Korean J Med
1980;24(7):581-8. (Korean)

17) Kim SW, Chung JK, Lee DS, Kwark CE, Jeong JM,
Kim MK, Lee MC, Koh CS. Cutoff values of serum
carcinoembryonic antigen in normal Korean adults and
factors influencing serum CEA level. Korean J Nucl
Med 1994;28(3):391-6. (Korean)

18) Tabor E, Gerety RJ, Needy CF, Elisberg BL, Colon AR,
Jones R. Carcinoembryonic antigen levels in asympto-
matic adolescents. Eur J Cancer 1981;17(2):257-8.

300

19) Herbeth B, Bagrel A. A study of factors influencing
plasma CEA levels in an unselected population.
Oncodev Biol Med 1980;1(4-5):191-8.

20) Snit M. Concentration of carcinoembryonic antigen,
alpha-fetoprotein and beta-subunit of human chorionic
gonadotropin in serum of workers employed directly in
the production of coke. Med Pr 1993;44(1):21-8.

21) Shin YC, Yi GY. Chemical composition of painting
materials used in some Korean shipyards. J Korean Soc
Occup Environ Hyg 1999;9(1):87-98. (K orean)

22) Seemann MD, Beinert T, Furst H, Fink U. An evaua-
tion of the tumor markers, carcinoembryonic antigen
(CEA), cytokeratin marker (CYFRA 21-1) and neuron-
specific enolase (NSE) in the differentiation of malig-
nant from benign solitary pulmonary lesions. Lung
Cancer 1999;26(3):149-55.

23) Akbar-Khanzadeh F, Rivas RD. Exposure to iso-
cyanates and organic solvents, and pulmonary-function
changes in workers in a polyurethanem molding
process. J Occup Environ Med 1996;38(12):1205-12.



