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ABSTRACT

Objective: This study was conducted to investigate the association between subjective distress symptoms and argon welding among
workers in Gyeongnam Province shipyard.

Method: 31 argon and 29 non-argon welding workers were selected as study subjects in order to measure concentrations of personal
dust, welding fumes and other hazardous materials such as ZnO, Pb, Cr, FeO, MnO, Cu, Ni, TiO2, MgO, NO, NO,, O3, O,, CO,, CO
and Ar. An interviewer-administered questionnaire survey was also performed on the same subjects. The items queried were as follows:
age, height, weight, working duration, welding time, welding rod amounts used, drinking, smoking, and rate of subjective distress
symptoms including headache and other symptoms such as fever, vomiting and nausea, metal fume fever, dizziness, tingling sensations,
difficulty in breathing, memory loss, sleep disorders, emotional disturbance, hearing loss, hand tremors, visual impairment, neural
abnormality, allergic reaction, runny nose and stuffiness, rhinitis, and suffocation.

Statistical analysis was performed using SPSS software, version 18. Data are expressed as the mean = SD. An X’-testand a normality
test using a Shapiro wilk test were performed for the above variables. Logistic regression analysis was also conducted to identify the
factors that affect the total score for subjective distress symptoms.

Result: An association was shown between welding type (argon or non-argon welding) and the total score for subjective distress
symptoms. Among the rate of complaining of subjective distress symptoms, vomiting and nausea, difficulty breathing, and allergic
reactions were all significantly higher in the argon welding group. Only the concentration of dust and welding fumes was shown to
be distributed normally after natural log transformation.

According to logistic regression analysis, the correlations of working duration and welding type (argon or non-argon) between the total
score of subjective distress symptoms were found to be statistically significant (p=0.041, p=0.049, respectively).

Conclusion: Our results suggest that argon welding could cause subjective distress symptoms in shipyard workers.
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O H» [¢) = O H»
dlol 484, 7ha8% W Termitg o] glom vl g
§8AE AFEA, P % WAl otk Quky
o ol Mgt §581% ofAEUN L 41
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Aol38% o] JrHKOSHA, 2011).
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FE&£5 Y, HU|E ddst w7, =417 E9Hg 7)Y Table 2. The di.fferences of subje(?tive distress symptoms
SAFAL kol A A A, HEaAl sy Az complaint rate level by welding type(N=60, male)
’ ’ ’ ’ ’ unit : number of subjects
goll, Aol &R e =rNks, & - vt
> ’ ’ ’ Variables Symptom  Argon  Non-argon o .
HEe ZIE 9, A4S e Bl 14, jle 7 YesNo  (N=31)  (N=29)
Lo 04 & T AX AT Fever Yes 0 1 0.297
No 31 28
oi1zdq) al &t Vomit and Yes 10 26 0.040
m |_?'EJ—I' x L= nausea )
No 21 3
I Chat SR steixtel Uebsiol ST} Argon BE foadache ¥ 2 L M®
0
of 0l mh= ZHZo| At A TS| TN Vel fumme
- - Yes 3 0 0.086
71eEAF 7IesA R wAEAE S Argon fever
477 Non-Argon 878 thAlAto] Anbael £4] Moo »
_ - o Dizziness Yes 8 3 0.122
Hol% AET A SHF Tl Wt golFt Ko7} v s
e Baee S3AHp=0.002), &58-(p=0.000), Tingling Yes 1 0 0329
A7ko| Ak 47 B A (p=0.037)0] S{TH Table 1). sensation
G0 Qla) Wy Aol tefa A Moo >
Difficulty in
: Yes 10 3 0.040
breathing
Table 1. General Characteristics of study subjects(N=60 , male) No 21 26
unit : number of subjects Memory loss Yes 7 6 0.859
) ) ) Non- No 24 23
variables Classification ~Argon argon P-value Sleep disorder Yes 3 4 0.620
N 30 below 20 12 0073 No 28 25
e .
£ above 11 17 Emotional Yes 3 1 0.334
disturbance
(cm) above 16 14 Hearing loss Yes 5 9 0.173
Weight 68 below 18 17 0.965 No 26 20
(kg) above 13 12 Hand tremor Yes 6 4 0.563
No 25 25
Working 77 below 20 16 0.582 Vi 1
duration _ visud Yes 8 3 0.122
(months) above 11 12 Impairment N ” y
0
Welding 7.4 below 7 18 0.002 Neural y 1 1 096
time(h/day) above 24 1 abnormality ©s :
Welding rod 15 below 14 0 0.000 . No 30 28
amount used B'reathmg Yes 11 4 0.053
(kg/day) above 1 14 difficulty
No 25 25
brinki yes 26 28 0.102 Allerai
rinking ergic
no 5 1 reaction Yes 4 0 0.045
. yes 20 19 0.935 No 27 29
Smoking 11 10 Runny nose
no Yes 11 11 0.844
0 ; 0.668 and stuffy
es .
Headache Y No 20 18
no 22 22 Rhinitis Yes 2 0 0.164
Total score of 4.3 above 13 5 0.037 No 29 29
subjective distress Suffocation Yes 1 0 0.329
symptoms below 18 24 No 30 29
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Table 3. Concentrations of welding fume and other hazardous Table 4. Normality of variables
materials by welding type(N=60, male) unit : number of subjects
unit: MeanSD Kolmogorov-Smirnov Shapiro-Wilk
. Argon Non-argon ©w - O ¥ ©w ) g
Variables (N=31) (N=29) P-value Normality test & §03 §_ g éug §_
2. §‘?ﬁ S a §8 S
- 1 [e] = o =g
Dust-weldin 0.41+0.51 1.8343.09 0.014 ¢ 5 & ¢ e &
fume (mg/m’) o RY—yT
ust- welding
ZnO(mg/m’)  0.02+0.03 0.110.15  0.001 fume(mg/m’) 00 29 0000 49729000
Pb(mg/m3) 0.001+0.00 0.0005+0.00 0.000 ( ZI}O%) 310 29 000 544 29 000
mg/m’
Cr(mg/m®)  0.0240.02 0.05+0.06 0.018 b
= 3 5 33329 000 723 29 000
g FeO(mg/m’)  0.17+0.47 0.70+0.90 0.005 (mg/m’)
£ MnO(mg/m®)  0.03+0.02 0.12+0.28 0.103 Cro 263 29 000 78 29 .00
. 3 (mg/m’)
5 Cu(mg/ 0.004+0.002 0.01£0.00  0.301
@ Culmgm) < Fe/os 296 29 .000 575 29  .000
£ Nimgm) 0024001 0.02£0.01  0.108 g (mg/m’)
- MnO
® Allmg/m’)  0.02£0.04 0.03+0.11 0517 2 (mgm) P2 P 000 38129000
. 3 =3
TiOxmg/m®)  0.004£0.02 0.04+0.13 0.127 E (mg/l:n 2829 00 55 2 0w
MgO(mg/m®)  0.020.12 0.05+0.15 0.385 g Ni
NO(ppm)  20.8141422.66  13.8546.62  0.117 ®  (mgmy P 2 000 779 29 000
T NOppm)  3.38+6.60 2804219 0.652 Al 387 29 000 304 29 000
S (mg/m’)
2 Osxppm)  0.0409+0.0810 0.0278+0.0203  0.402 .
g ' Tl?% 451 29 000 319 29 .000
; 04(%) 20.14+0.38 20.67+0.11  0.000 (mg/m’)
MgO
2’3 COx(ppm)  1705.55+883.44 1637.07£1193.65 0.801 (mgm’) A3 29 000 357 29 000
5 Coppm) 0.000.00 14.97422.12  0.000 NO 07 29 200 966 29 469
Ar(%) 3.03+0.90 0.00£0.00  0.000 (;‘g“)
2198 29 005 915 29  .022
- (ppm)
o
Aol 1 0]8Zl = L3 H 3l TAEeklo] B (pg;l) 208 29 002 849 29  .001
(=%
E;Hoi o) B :Lﬁ\_ pd n, Si, Al, Ti KeN ]
ool el 3 dM e Z 82 197 29 005 884 29  .004
o] Alg-5H= Non-argon8-H2H3)(CO &3, Hehe] 5 é(f’))
@ 2
Ao} oro @AMHEIL ujAmAo] FAEIHZIRS g pmy 16420 04 838 29 000
AHESh= Argon&2(Tigd ) Eet dvry o= ” CO 00 29 000 690 29 000
BAGHEFE o wol WAYA7]7] moltt. (pom)
! 309 29 .000 774 29  .000
(%)
3.2t e HAY ’?yg)e 167 29 037 944 29 130
AvkAQl SAEHY A, AFEEE 3t Mg Height
s 094 29 200 979 29 810
S vl o R T 4 Q7] wiEol 7t ¥ (cm)
=9 Hxo A4S mote Zarvt qddlew W(f(‘sht A91 29 008 946 29  .147
Shapiro-Wilk 773t A}, tho], 7], 574 % NO Working
oA AL B 22 9)QItKTable 4). (duratign) 221 29 001 885 29  .004
months
ol WE ALt BE M7t FFAdE HolA Welding time
Aorome Yulx Mpse daoR Addsus (wday) 0T 20000 T2 000
S 3 & A RAFAL AEF B A7 BEALAS Welding rod
= & oA s deEe 2 A elsds amount used 201 29 004 890 29 006
o] Hf-oAut A& B 4 U th(Figure. 1). (kg/day)
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Fig 1. Log-normal distribution of dust welding fume concentration
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5. 4Zolaa AR O WEHS O|X|= B
Agolgd TAA GFE oA g

Qdap] gaM =A2E BARAS AN

RHREE S W4 ool SARHOIE 2AA

g AR =L 4 JeE =2 Shapiro-Wilk

RS Bo ATAS BEShe wew Al
Table 604 & 4= Sl5zo] LFU4+(OR=3.977)¢}

BHEFORAI0), 5 ol=zgHolFs Folgt

RY457he] whe A1k
%EX7h F7hstehs 3 e] AT AT Hong et al,
1995)21 AX|she] BHAG7|7ke] Aol A4S 2t
% AN B TPsAe] BobAlths AMAlT
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Table 5. General Characteristics of study subjects by total score
of subjective distress symptoms
unit : number of subject

Total score of
subjective distress

Variables Classification symptoms P-value
43 43
above  below
Age 30 below 7 25 0.142
above 11 17
Height 171 below 12 17 0.036
(cm) above 5 25
Weight 68 below 12 23 0.391
(kg) above 6 19
Working 77 below 7 29 0.047
duration
(months) above 10 13
Welding time 7.4 below 6 19 0.391
(h/day) above 12 23
Welding rod 15 below 8 6 0.003
amount used
(kg/day) above 1 14
L Yes 16 38 0.851
Drinking No ) 4
Smoking Yes 11 28 0.679
No 7 14
Yes 14 2 0.000
Headache No 4 40
. Argon 13 18 0.037
Welding type Non-argon 5 24
Dust welding 1.10 below 17 32 0.094
fume(mg/m’) above 1 10
/n dustwelding -0.88 below 14 19 0.020
fume(mg/m’) above 4 23

Table 6. Crude Odds ratio of covariate on total score of subjective
distress symptoms by logistic regression analysis

Variables Classification OR*(95% CI) P-value

/n dust- -0.877 below 0.414(0.102-1.682)  0.218
welding fume
concentration

3 above

(mg/m”)

Working 77 below  3.977(1.061-14.901) 0.041

duration

(months) above

Argon 4.308(1.010-18.382)  0.049
Welding type
Non-argon

*OR: Odds Ratio

= gHsh Aeta s7lck Lejut Table 2042}
AT ol 42 AP0l ek sto] BAlo] AT
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