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A Relationship between Serum Carcinoembryonic
Antigen Concentrations and Job Titles of a Shipyard Workers

Kap Yeol Jungl * Jung Won Kim - Byeong Jin Ye*

Department of Occupational & Environmental Medicine, College of Medicine, Kosin University

IDepartment of Occupational & Environmental Medicine, School of Medicine, Dong-A University

ABSTRACT

Objectives: The purpose of this study was to clarify the association between serum carcinoembryonic antigen (CEA) and type of
work in the shipbuilding industry.

Methods: 1,072 final study subjects were admitted to a general hospital from April through July 2010 for the purpose of medical exami-
nation. Data on general characteristics such as age, smoking history, alcohol history and exercise habits was gathered through struc-
tured self-administered questionnaires. Information on job factors was collected from a medical examination, by interview and through
company personnel data. Serum CEA levels were measured after eight hours’ fasting and were analyzed by a radioimmunoassay.
Results: On univariate analysis, the mean serum CEA level was significantly higher among married (p=0.02), older age (p<0.01),
longer work time (p<0.01), smokers (p<0.01), lower education (p<0.01), and indirect and direct exposure groups (p<0.01). On
multiple regression analysis, serum CEA level was influenced by smoking (p=0.001), duration of work (p=0.019), and direct
exposure group (p<0.001). However, among the direct exposure group, serum CEA level was not significantly different between
welding, mounting, electro-device constructive work, grinding and cleaning, and painting.

Conclusions: The goal of this research was to determine if there were differences between serum CEA levels according to
occupational role among shipyard workers. The direct exposure group of shipyard workers had a relatively higher level of serum
CEA than did the indirect exposure group and office workers, most likely due to occupational exposure.

Key words : carcinoembryonic antigen, job title, shipyard worker
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Table 1. General characteristics of subjects

A = 4ol By

A2e 2A ARAT A b WER SA
FRSGD T AL A wE R ] mE
Zow ERsgrh B3 AAS 9T Wl o

2 1679 AR AEOR BRI ARHLS 4711
A% ABCAA, 716708, A, JENeR Wit
a3 AL A, FR4, SHE AVERE 5
FHBU =EUBY A W FT Y2 wigo
2 A4 wEa 1 RERoR ERSgE ol
whe o Al Helshs NEst BAY 53
249] 1z go] 77He Aol Gl A wETow
S AR AFEH, AR, A7), AL 23,
A om §717t & He dejolq Aelshs v
7} @AY faEAY mEde] AHT A 0|4k

Unit : N(%)

Variables Office worker Manufacturing worker Total p value
Age(years)*
436 (40.7) 636 (59.3) 1072 (100.0) <0.01
Mean + S.D. 34.68 = 7.28 44.79 £+ 9.02
Body mass index(kg/m?)"
436 (40.7) 636 (59.3) 1072 (100.0) 0.78
Mean + S.D.  24.23" + 285 2428 +2.77
Duration of Work(years)*
436 (40.7) 636 (59.3) 1072 (100.0) <0.01
737" + 7.85 18.86" + 10.65
SmokingJr
Non or ex-smoker 235 (53.9) 320 (50.3) 555 (51.8) 0.25
Current smoker 201 (46.1) 316 (49.7) 517 (43.2)
Drinking*
No 91 (20.9) 91 (14.3) 182 ( 17.0) <0.01
Yes 345 (79.1) 545 (85.7) 890 ( 83.0)
Exercise’
No 172 (39.4) 225 (35.4) 397 ( 37.0) 0.17
Yes 264 (60.6) 411 (64.6) 675 ( 63.0)
Education’
Middle school 2 (0.5) 63 (9.9 65 ( 6.1) <001
High school 37 ( 8.5) 381 (59.9) 418 ( 39.0)
College 397 (91.1) 192 (30.2) 589 ( 54.9)
Marital status’
Marriage 270 (61.9) 534 (84.0) 804 ( 75.0) <0.01
Single 166 (38.1) 102 (16.0) 268 ( 25.0)
*Comparison by Student t-test, *Comparison by Chi-square test
Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(2): 41-49 http:/Aww.kiha.kr/
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Bl AALR (5341, 84.0%)0) A 71 EA7) o @A %=
*}El‘}it} chHEF BAS Eg gheldt Ayl A= (p<
0.01), - l ZHp<0.01), 30 (p<0.01), WK

(p<0. 01) = AE(p<0.01)ofl A Fol7t Aol S Hel
il X%IX‘EW# FAAR, EEote gnldde A
olS HOJA| AU TH(Table 1).
2. 701X EMY EA CEA ST

AT dVAES MdA 54 F R0l s

(p<0.01, r=0.195) @4 CEA -7} &7l 544
oz Fousiiity. 2Eal FHIHp<0.01), FS w5
TE(p<0.01), 7| = Kp=0.03)o4 €4 CEA s=7} &
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(Table 2).

3 oCiARtS S| AEY SAT EE CRA 5
gt P B4 F Aol =En A o

Table 2. The concentrations of serum CEA by general characteristics
Serum CEA(ng/ml)

Variables GM(GSD) p value
Age(years) :30011; 5’
Body mass index(kg/mz)’ 0.53

Smoking
Never or ex-smoker 0.54(0.49) <0.01*
Current smoker 0.66(0.56)

Drinking
No 0.63(0.58) 0.34"
Yes 0.59(0.52)

Exercise
No 0.58(0.51) 0.35"
Yes 0.61(0.54)

Education
Middle school 0.77(0.54%) .
High school 0.68(0.51° <00l
College over 0.52(0.53%)

Marital status
Marriage 0.62(0.53) 0.03
Single 0.54(0.51)

" GM: Geometric mean, GSD: Geometric standard deviation
Comparlson by correlation analysis, r: correlation coefficient
Comparlson by Student t test

§C0mparlson by one-way ANOVA

*P¢. The different letters indicate significant difference between

groups based on Tukey multiple comparison test
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Table 3. The concentrations of serum CEA by job characteristics
Job type Job title No. of workers(%) Exposure status Serum CEA(ng/ml) GM(GSD)* p value
Duration of work(years) r<=%()21(:3
Welding 124 (11.6)
Mounting 126 (11.8)
Eclf)itsrt(;:l i?ivvigework 42 ( 3.8) Direct exposure 0.75(0.59%)
Grinding, cleaning 75 (7.0)
Painting 56 (52)
Maintenance & Repair 37 (3.5)
Drive 37 (3.5)
Manufactur-ing Marking 30 (2.8)
worker
Quality control 19 ( 1.8)
Trial 26 (24) <0.01%
Production Control 9 ( 0.8) Indirect exposure 0.58(0.56b)
Materials Control 6 ( 0.6)
Health safety environment 8 (0.7
Signaling 4 (04)
Crane operating 6 ( 0.6)
Others 32 ( 3.0)
Design 232 (21.6)
Office Technical 12 (11.3) No exposure 0.47(0.50%)
worker Administration 42 (3.9
Others 38 ( 3.5)

:GM Geometric mean, GSD: Geometric standard deviation

Comparlson by correlation analysis, r: correlation coefficient

Comparlson by one-way ANOVA

ab.c,

AT gL ugoR BRI

Z2 AR Hge 217}

A=k

4357(40.5%) = LFEFSTHTable 3).

A4 wEE, 2 =
4237(39.4%), 21473(20.1%)
2R717¢

3 @A CEA FEelo] PAE T57)7te] A48s
Nohe AFS YR BAHORE HOlSTp<
0.01, r=0.203). =3k AFEZA(0.47+0.50) 2t} 7HY =
Z37(0.58+0.56)0], 74 T ZH w=23(0.75+
059)0] BH CEA =7} A MOz 9517 &7
ebThp<0.01).

4 88 CrA 520 g8g FE 20

Pl Bl AZOR oulglt Hol HYH
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SR ohuE BAS AARE AY FA(p-0.001, 2
72Hp=0019), M3 =ERp0001)Ero] B CEA

: The different letters indicate significant difference between groups based on Tukey multiple comparison test

© 2 YEGTtHTable 4).
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Table 4. Multiple regression analysis on serum CEA concentrations

Variables Beta' SE? p value
Constant 0.262 0.142 0.065
Age(years) 0.001 0.004 0.777
Duration of work(years) 0.008 0.003 0.015
Smoking
(current vs never or 0.101 0.032 0.002

ex-smoker)*
Marital status(marriage vs

. * 0.055 0.044 0.214
single)

Education

College(reference group)

High school 0.013 0.044 0.771
Middle school 0.020 0.085 0.811
Job type

Office worker(reference group)

Manufacturing Indirect exposure  0.019 0.051 0.709
worker Direct exposure  0.161 0.045 <0.001

Adjusted variable: age, duration of work, smoking, marital status,
education, job type
" The reference group is the latter.
; Beta: regression coefficient
SE: standard error

Table 5. The concentrations of CEA byirect exposure group

Direct exposure No. of  Serum CEA(ng/ml) U
group workers(%) GM(GSD)* p value

Welding 124 (10.8) 0.73(0.55%)

Mounting 126 (11.0) 0.69(0.51%)

fgicstiﬁc‘ffvvécgork 42 (3.7 0.81(0.50% 0.65

Grinding, cleaning 75 ( 4.9) 0.69(0.53%)

Painting 56 (6.5 0.76(0.57%)

: GM: Geometric mean, GSD: Geometric standard deviation
Comparison by one-way ANOVA

* The same letters indicate non-significant difference between groups
based on Tukey multiple comparison test
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