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— Abstract —

Influencing Factorsin Approving Cerebrovascular and Cardiovascular Disease
as Work-Related Disease of Workers in Manufacturing Sectors

In-Seok Kim, Sang-Chul Ryu, Yong-Hyun Kim, Young-Jun Kwon

Department of Occupational and Environmental Medicine, Hallym University Sacred Heart Hospital

Objectives: This study was performed to analyze the factors that have been meaningful in recognizing
cerebrovascular and cardiovascular diseases in manufacturing sector workers as work-related diseases,
since amendment of Industrial Accident Compensation Insurance Act on July 1st, 2008, and provide
information to establish an objective standard.

Methods: We examined 359 claims of cerebrovascular and cardiovascular diseases which were pre-
sented as occupational diseases from January 1st, to December 31th, 2010, collecting Industrial Accident
Compensation data from the six Provincial Committees for work-related disease decision. We analyzed
the approval rate and odds ratio of the general characteristics, past medical history and work-related
information, by using univariate logistic regression. In addition, we confirmed the factors that have
effects on when approving work-related diseases by using multivariate logistic regression.

Results: Overall, 92 claims out of the 359 claims were recognized as worked-related diseases with an
approval rate of 25.6%. Because of accidental situations such as altercation, cold environments, fire etc.,
only 12 cases were approved. In addition, due to short-term overwork such as outdoor work in cold envi-
ronments, only 18 cases were approved. Sixty-two cases were approved for chronic overwork. On chron-
ic overwork, the approval rate was not significantly different in univariate logistic regression in gender,
age, claimed disease, survival or death, smoker or non-smoker, or associated disease. However, factory
size and, average working time for last one week and average working time for last four weeks were sig-
nificantly. In the multivariate logistic regression analyzed, adjusted for age and sex, we found that the
factors in approving cerebrovascular and cardiovascular disease as work-related disease were average
working time for the last four weeks and factory size.

Conclusion: We concluded that there has been a great deal of subjective judgements when approving
cerebrovascular and cardiovascular diseases to be occupational diseases. Therefore, objective criteria
should be established, especially with regard to the approval of work-related cerebrovascular and cardio-
vascular diseases and working hours.

Key words: Cerebrovascular and cardiovascular disease, Worker's compensation, Work-Related
Disease
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Table 1. Distribution of the approval or not

Number(%°)

Number(%")

Categories

Approval or not

12 (13.0)
18 (19.6)
62 (67.4)
92(100.0)

12 ( 3.4)
18 ( 5.0)
62 (17.3)
92 (25.6)
267 (74.4)
359(100.0)

Accidental situation

Approva

Short-term overwork
Chronic overwork

Sub_total

Disapproval
Total

*05' isa“ % of tota’

' isa“% of sub total”.
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3. ohdntZof st 52l s &4 € AR fFolotA] FtHTable 3). 9¥<S A%
MR 2A2E 37 24 A3 sdd A¢ W
7t oIt CHEMARS| by 40t QoF S0l ofF 24 45.7£8.8 Al, Ecdd A+ Hd 48.0+£9.1 Al sl=
TR digh AFY 3297 T SRt A9 g, BAFCR fol3t Ao & Holz| SktH(Table 4).
627102 FA&e 18.8%tt FAe 20.1%, A= A BEHE SQlee 7l e RS) 28.1%, A5
12.0%7F s<1=o] FAdel sl&c] %oy, 1 Ao HelEd 26.8%, HAAAUNEY 17.1%, 58424
Table 2. Distribution of the approval due to accidental situation or short-term overwork
Categories Sub_Categories Number (%)
Accidental situation Altercation or Conflict 7 (58.3)
Corporate events participating 2 (16.7)
Working in cold environments 2 (16.7)
During of the plant fire 1(83
Total 12(100.0)
Short-term overwork Overwork 17 (94.49)
Outdoor work (in cold environments) 1(56)
Total 18(100.0)
Table 3. Approval rate difference as general characteristics for subjects
Approval or not
Variables Categories OR 95%CI p value*
Approval(%) Disapproval (%)
Gender Femae 6(12.0) 44(88.0) 1.00 -
Mae 56(20.1) 223(79.9) 184 0.74~4.54 0.185
Disease Intracerebral hemorrhage 19(17.1) 92(82.9) 1.00 -
Subarachnoid hemorrhage 19(26.8) 52(73.2) 1.77 0.86~3.64 0.121
Cerebral infarction 6( 9.7) 56(90.3) 0.52 0.20~1.38 0.188
Acute myocardial infarction 9(17.0) 44(83.0) 0.99 0.42~2.37 0.983
Other (Aortic aneurysm etc.) 9(28.1) 23(71.9) 1.90 0.76~4.73 0.171
Surviva Survival 37(16.2) 192(83.8) 1.00 -
Death 25(25.0) 75(75.0) 1.73 0.98~3.07 0.061
Smoking No 27(16.4) 138(83.6) 1.00 -
Yes 35(21.3) 129(78.7) 1.39 0.80~2.42 0.249
Associated No 34(21.0) 128(79.0) 1.00 -
disease’ Y es but med. 16(18.8) 69(81.2) 0.87 0.45~1.69 0.688
Y es and no med. 12(14.6) 70(85.4) 0.65 0.31~1.33 0.233

*univariate logistic regression analysis.

tassociated disease: hypertension, diabetes melitus, dyslipidemia, cardiovascular disease, renal disease, cerebrovascular disorder.

Table 4. Mean difference & approval rate difference

as age, working time

Disease Approval Means SD OR 95%ClI p value*
Age (years) No 48.0 9.1 0.97 0.94~1.00 0.067
Yes 45.7 8.8
1 week working time (hours) * No 49.4 14.4 1.08 1.05~1.11 <0.0001
Yes 61.6 10.8
4 week working time (hours)* No 197.0 36.1 1.05 1.04~1.07 <0.0001
Yes 255.6 38.8

*univariate logistic regression analysis; continuous variable.

t1week working time(hours): estimated average 1 week working hours before claimed disease outbreak.

t4week working time(hours): estimated average 4 weeks working hours during 12 weeks before claimed disease outbreak.
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17.0%, =720] 9.7% ol o, FAHCRE Fol3t ST 95T o] mE S9E&S AvEd
Aole U AGE A9l UL 25.0%, AET  ARFY T LD A9E 18.9%, 4F5Y o PG
7A5e SAEE 16.2%% Abge A5 F&c] =% 3% 18.8%= Hl=d 52 Hom FAA #F94
oy, 2 Aol FAACR fola agith. AR L Tk A A $A&e A 19 wlaA A
o JAME HFAA FUE& 16.4%. FAA A& 4 2(0OR 3.11, 95%CI 1.02~9.54), A9 4(OR 4.52,
21.3%% 238 SdAY] 5] Ehoy, EAFC 95%CI 1.31~15.57T)¢ A9 5(0OR 4.66, 95%CI
= fele g 249, B 2195 F AL L43-15.257) 1kl wor FANCR Relsin
¥ A8 Agadel Sk FUAL] e A $L T W A 17U 224 e SAEE doin
& 21.0%% A AR AT A5 e A, 157U ARl B2AI kel Aol HlsiA] 52~
18.8%, z‘ﬂo] Ul A5E kA ¥e 45 14.6% 60A17Ee1 A9-(OR 3.36, 95%CI 1.52~17.42)9}F 60A13t
o Hla] SUEo] E}oU, 1 ztort BAHCR # < =73 A$(0OR 8.82, 95%CI 4.23~18.42)°14 <
sl2= tH(Table 3) Ql&o] Egtom I Aol BAZHCE fosiitt. &
3 Wy A 4F7te] F9 P 2TA|7H)] w2 208 e
Lt od7t CHetAte] HFatd 2lnt 24 52l oF 52A1 2w Rkl 7ol HlalA 52~60417FQ1 A-+(OR
=4 4.05, 95%CI 1.57~10.44)9 607+ =73t 73§
Haddstel A3 e A 19.1%. #2 (OR 33.47, 95%CI 13.66~82.03)°14] i—s ron, o
2] 19.0%, 718t 16.7% ol o, 1 zpol7t FAA L AolE BAAHCR Fo3itH(Table 5). ’\]ﬁ% A
2 FofshA &gttt AR ARl mE 18 1~9 &wsw 2A2E 39 BAe Ay wd A 13971
1 ARl HlEl 10~499 A9 (OR 3.73, 95%CI ZEA e 20" AL HHE 61.6+10.8 A] . B0l
1.64~3.47)2 50~29991 AAZ(OR 4.77, 95%CI H A W 49.4+14.4 A7row Zolg 73%7} g
1.89~12.06)°14 =skon | 1 Aol BAHCRE # A 1793 P AR ] A FAF R o5t
Table 5. Approva rate difference as occupational characteristics for subjects
Approval or not
Variables Categories OR 95%ClI p value*
Approval (%) Disapproval (%)
Type of Factory worker 40(19.1) 169(80.9) 1.00 N
occupation Office worker or Supervisor 16(19.0) 68(81.0) 0.99 0.52~1.89 0.986
Others' 6(16.7) 30(83.3) 0.85 0.33~2.17 0.726
Factory size 1-9 8( 7.9 93(92.1) 1.00 =
(workers) 10-49 33(24.3) 103(75.7) 3.73 1.64~3.47 0.002
50-299 16(29.1) 39(70.9) 4.77 1.89~12.06 0.001
300 ~ 5(13.5) 32(86.5) 1.82 0.55~5.96 0.325
Accident time On duty 38(18.9) 163(81.1) 1.00 N
Off duty 24(18.8) 104(81.3) 0.99 0.51~1.75 0.972
Claimed Province 1 4( 8.0) 46(92.0) 1.00 N
province Province 2 23(21.3) 85(78.7) 311 1.02~9.54 0.047
Province 3 7(11.5) 54(88.5) 1.49 0.41~5.42 0.544
Province 4 11(28.2) 28(71.8) 452 1.31~15.57 0.017
Province 5 15(28.8) 37(71.2) 4.66 1.43~15.25 0.011
Province 6 2(10.5) 17(89.5) 1.35 0.22~8.07 0.740
Working hours < 52hr 12( 7.2) 154(92.8) 1.00 N
per week? 52-60hr 17(20.7) 65(79.3) 3.36 1.52~7.42 0.003
(last 1 week) 60hr< 33(40.7) 48(59.3) 8.82 4.23~18.42 <0.0001
Working hours < 52hr 7( 4.2 160(95.8) 1.00 N
per week? 52-60hr 14(15.1) 79(84.9) 4.05 1.57~10.44 0.004
(last 4 weeks) 60hr< 41(59.4) 28(40.6) 33.47 13.66~82.03 <0.0001

*univariate logistic regression analysis.
" others: transportation service workers, food professionals, cleaner etc.

*working hours per week*(last 1 week): estimated 1 week working hours before claimed disease outbreak.

Sworking hours per week?(last 4 weeks): estimated 4 weeks working hours before claimed disease outbreak.
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A3 TAHRE Folatith(Table 4) B BAAAA o] o|Rolx e FLF deld AYI|E
oldel] 7]ojghe B2 FF ATA 85 g A
ot 29 &olo J8e F= 2000 thst XA x4 #elF B T HABBAL PP N
chedzk 24 2 e ek nldd 7128 A3 & vk
Az S2Ae HAgAAS 9ok 9 9FE F 8% oot sitta & 4 Stk
T WSS JT gAs] Slste] T 24 2E SAE DAY, B AR RAY 2 AEA AEfA E
e a9t SPHeRe dE BAA f959d I e AFY HE 9AL ALl Aol dE3t
2 A 45 ZFARE AR TR, A9S AP o TS BT 7okele] Hrleie AL ddxor
o, g, ARE FUhet] A wdacls BASA olfth. Z#A ol drdME BAUEE Axd 2=
oh BN W A 45 ZFAI] S SR80 A= stk Az LEAS BMYgoR g of
= (OR 1.05, 95%CI 1.04~1.07), A4 = = u AR Ador JRdEad 22 2 7807
o WE Selee 1-9% ARl el 10-49% AR FoM AzF F2APT 62971 (22.6%)22 7Y B
(OR 2.87, 95%CI 1.03~7.98)2 50-29991 A% H =S A5l glon, A ZolAAA] A ESE T3
(OR 3.55, 95%CI 1.07~11.79)°l14 =kom BAA A (ZEARE S)o tiak Az 22k Aast e o
o= folath v, Ao w2 F1E&S A Zoll Hls) Aoz Aol wrtu AHEA7] wE
2 folgk zpol7t glitH(Table 6). olty, :w=FR1A] A 2008-43F M E Bzt ekl
T B 9 ARl Bed 9F s AdE g
o WHORKER, SRWUDRE, AN LRI T 55
2R’ S mesteta stk 28y, Ryu S(2011)
2008'd 7€ AW Al o G HAEd A T2 Ao Wl EFAe] e $olEo] FRrERAle}
A7 T 8F AAF AAake] Wshrh sldlov, SR zpo]7F gAY 23] W AR Hushar 1 9o
o ool glolA AAAR] 7IEe] Wt FutEA] & 2 gy, ES2R Fed gid paE v)Fe] ¢l
of ddele FFAR P Aoyt By dAsH 1, w2 544 9 dREY 30%004 2RIz
Zegslo] 20089 79 A TN Aol 40%HHE Bl o] Lojur] JE 7pgto g Heltky ek’ o]l A
H g HAE RS Selgo] Ky M olFele S Zetate] B ARdME a2 RAE EAU A
15% AFE gopxlnh. 4574 HAdddge] 24 1 RERE:=Y

Table6. Logistic regression analysis for influencing factors in approval

Variables Categories OR 95%CI p value*
4week working time(hours)* 1.05 1.04~1.07 <0.0001
Factory size(workers) 1-9 1.00 N
10-49 2.87 1.03~7.98 0.044
50-299 3.55 1.07~11.79 0.038
300 ~ 3.92 0.87~17.68 0.075
Claimed province Province 1 1.00 -
Province 2 1.83 0.46~7.26 0.388
Province 3 0.63 0.12~3.34 0.590
Province 4 3.66 0.79~16.90 0.097
Province 5 2.30 0.53~9.94 0.265
Province 6 0.95 0.11~7.93 0.960
Age(years) 0.98 0.94~1.03 0.426
Gender Femalevs. Male 0.98 0.31~3.08 0.978

*multivariate logistic regression analysis including some variables with statistical significance in univariate logistic regression
analysis.
' 4week working time (hours): estimated average 4 weeks working hours during 12 weeks before claimed disease outbreak.
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