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1) ZAA4A7B3SFUZxA (The Korea National Health and Nutrition

Examination Survey, KNHANES)
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https://knhanes.cdc.go.kr/knhanes/sub01/sub01_02.do
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Total subjects in KNHANES 2007-2018
(n = 97,622)

Eligible participants
(n = 18,370)

Exclusion
- Under 18 years old (n = 24)
- Working hour per week < 30 (n=1,414)
- Prevalence of HCC, LC, Hepatitis B,C (n = 692)
- Missing data (n = 507)

Final participants
(n = 15,731)

31-40 hour/week 41-52 hour/week 53-60 hour/week > 60 hour/week
(n = 5732) (n = 5,790) (n = 2,756) (n = 1,453)

[J& N-6] FVAFYYTA 24 94710 SEE

) A Ay

OWork hour

THAIZE THA(D) A FF FE FEALE ZYF/o S
Zete] ety JU7b? (HARA 2 A9l | c
2A7F AR 1Ye 7155 ol &tk Az
o ¥AE H7] A AFolrlel FTF 30417 old FHFITIL 5
G AR ES Ao, o]F ZFAZk] wel 31A]7H-40A] 7H
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®@Definition of abnormal liver function test
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(DStatistical analysis

HA, 775 FAs Ao JFTFS IA o] AW wE A
3

A A7 hHAAe] AFAEISsHE 5 Aol & t-test R Chisq
testE T3t At IFALA 7T A ol BA

sl AHRE7] 9] el s FTskek & Multiple logistic
regressione Al et ol F FAH wTEle
T, ZHIF AR, AJEF g aAES B fstd
A volg EA3ste] Model [+ WHEJIL, Model 1o ¢, w7
of B HYPEFol sl HA3td Model IE THEJUT F7HHo=Z
A A 5o el otstr] flste] ke A 91E
Holel 4045 71+l 2 F3tete]l tAl $1¢ Multiple logistic
regressions Al 3F I, FrHHOE I SF oK kA =
stste] BAS JYstAh B SAIEAS SAS 945 AMEstle
M, 7tEX 2 BggRAAR Q3 EHES vestHAl Aegedrt

¢
¢

@General characteristics
AT FAAREY A wE dvrEQ 5L (RI-3)3 2ok
T 1573199 A7 FAA F HAHS F 3
F 6429 (40.87%) 1Atk Aol Hls) FAde] AR FHA|
Zhol Aom, yAF T et FAoA FAA 7 9
F7ke] Bl &o] ¢ ko, HWkel QI HlE&o] ¥ =T H

oA Bt} Manual worker®] H]&o] oW, wIFE &=
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b itk ggdM XY, T, ol ANALT 52
A MlEE O =R, Zle AA A B2 W =T
Eoh o4

<E I-3>917 Oyol wory 54

Variable Male Female p-value
Working hour
31-40 2877(30.93) 2855(44.41)
41-52 3461(37.21)  2329(36.23) <0.001
52-60 1685(18.11) 747(11.62) '
61- 1279(13.75) 498(7.75)
Age(years) 39.11+0.19 40.55+0.22 <0.001*
Age group (missing = 33)
18-29 1128(12.16)  1457(22.70)
30-39 2887(31.11)  1594(24.83)
40-49 2568(27.68)  1645(25.63) <0.001
50-65 2308(24.87)  1535(23.91)
>65 388(4.18) 188 (2.93)
Education (missing = 4)
Middle school or less 1245(13.39) 1362(21.19)
High school 3214(34.56) 2181(33.93) <0.001
College or above 4841(52.05) 2884(44.87)
Income (missing = 105)
1Q 1678(18.16)  1230(19.26)
2Q 2382(25.78)  1579(24.73) 01097
3Q 2624(28.4)  1758(27.53) ‘
4Q 2556(27.66)  1819(28.48)
Smoking status (missing = 63)
Non-smoker 2282(24.64) 5784(90.3)
Ex-smoker 2200(23.75) 170(2.65) <0.001
Current smoker 4781(51.61) 451(7.04)
Drinking status (missing = 37)
Normal 7174(77.29)  5994(93.48) <0.001
Heavy drinking 2108(22.71) 418(6.52) '

Physical activity (missing = 32)
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No 6791(73.18)  4814(75.00) 0.011
Yes 2489(26.82)  1605(25.00) )
BMI (kg/m®) (missing = 29)
< 25 5646(60.83) 4978(77.53)
25-30 3209(34.58) 1209(18.83) <0.001
30 > 426(4.59) 234(3.64)
Hours of sleep (hours/day) (missing = 50)
<7 129(1.39) 118(1.84)
7-9 4703(50.72)  3386(52.83) 0.001
> 9 4440(47.89)  2905(45.33)
Job category (missing = 166)
Office worker 4508(49.22) 3469(54.14)
Sales & service 920(10.05)  1273(19.87) <0.001
Manual worker 3730(40.73)  1665(25.99)
Shift work
No 5737(61.67) 4254(66.17) <0.001
Yes 3565(38.33) 2175(33.83) )
HTN (missing = 76)
No 6734(72.78)  5487(85.69) <0.001
Yes 2518(27.22) 916(14.31) )
DM (missing = 447)
No 8282(91.93) 6037(96.21) <0.001
Yes 727(8.07) 238(3.79) )
Dyslipidemia (missing = 469)

No 7864(87.46) 5625(89.71) <0.001
Yes 1128(12.54) 645(10.29) )
AST (IU/L) 23.93+0.18 18.63+0.10 <0.001°

Normal 8797(94.57) 6341(98.63) <0.001
Abnormal 505(5.43) 88(1.37) )
ALT (1U/L) 27.28+0.29 15.60+0.15 <0.001*

Normal 7567(81.35) 6198(96.41) <0.001
Abnormal 1735(18.65) 231(3.59) )
*T-test

®Categorical analysis between working hour and abnormal LFT

stratified by sex

the
7

T

U=
of sl

s 5 2RAZLT WY 2% A4 Aot
HERATH(RI-4). Al A AR AST, ALT
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BEF v &Fohe vEol o BRI, JdAFLRE LFALO]
Z7tetd V715 A Ao BT &k Hl & o] o WA
o AolAF A4 A3 FAMCR fol5 gt
<H Ill-4>Categorical analysis between working hour
and abnormal LFT stratified by sex
Worki AST ALT
Sex ng P- P-
Normal Abnormal . Normal Abnormal .
hour value value
31-40  2665(94.50) 155(5.50) 2291(81.24) 529(18.76)
41-52  3202(95.13) 164(4.87) 2781(82.62) 585(17.38)
Male 0.0723 0.5402
53-60  1759(94.77) 97(5.23) 1499(80.77) 357(19.23)
60> 931(93.01) 70(6.99) 800(79.92) 201(20.08)
31-40  3097(98.60) 44(1.40) 3023(96.24) 118(3.76)
41-52  2343(98.86) 27(1.14) 2298(96.96) 72(3.04)
Female 0.1543 0.1067
53-60 848(98.26) 15(1.74) 826(95.71) 37(4.29)
60> 404(98.30) 7(1.70) 390(94.89) 21(5.11)

* Chi-sqaure test

@®0Odds ratios(ORs) of abnormal LFT according to working hour

THAIZ I 77 AAY A3 WA T Feke AR e A
5 A9R7] 98, d9A FA4FH AP0 E Fshete] FHFAZE I1E
e B AA 717150 £33 9 28] (0dds ratio; OR)S Multiple
logistic regression®. & F3tH 3, 1 A3E Table 39 7| Y3
FAd A FZF EHFAIZRe] 31-40A17FQ1 ol HlEl 60A1%F =)

ol A AST AAF 237 8|S 28]7F 1.37(95% confidence
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interval [CI] : 0.99-1.91), ALT #AAF A7} w34

1.12(95%Cl @ 0.92-137) 2.2 gsstoy AH22 FofstA &
UTh Hold wHaHE EASFAS W, AST HAF A#7t 9|4
o Q=H7F 1.37(95%CI : 0.99-1.90), ALT7F v|AAY L =H|7}
112(95%CI © 092-13) 0.2 425 A%l B2HY EAZOR &
oA Futh FIHHCE £, AF, AoidF o Fo] tiEf B
S S W HAA ASTY 224]7F 1.38(95%CI @ 0.99-1.94), H1A
A ALTY @Z87F 1.17(95%CI © 0.95-143) 2.2 53R oy f
ofstxl okt Aol dAAA AAAN A EEHA X%k

=

<]
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<¥ lI-5>Crude and adjusted OR for abnormal LFT by working hour

in male and female subjects

Working
Sex LFT Crude Model It Model IIt
hour
31-40 Ref. Ref. Ref.
41-52 0.88 [0.67-1.14] 0.88 [0.68-1.16] 0.89 [0.68-1.16]
AST
53-60 0.98 [0.72-1.35] 0.99 [0.72-1.36] 1.01 [0.73-1.39]
60> 1.37 [0.99-1.91] 1.37 [0.99-1.90] 1.38 [0.99-1.94]
Male
31-40 Ref. Ref. Ref.
41-52 0.94 [0.81-1.10] 0.92 [0.79-1.07] 0.93 [0.79-1.09]
ALT
53-60 1.11 [0.94-1.33] 1.09 [0.91-1.30] 1.13 [0.94-1.34]
60> 1.12 [0.92-1.37] 1.12 [0.92-1.37] 1.17 [0.95-1.43]
31-40 Ref. Ref. Ref.
41-52 0.80 [0.46-1.41] 0.84 [0.48-1.48] 0.84 [0.48-1.49]
AST
53-60 1.08 [0.53-2.23] 1.04 [0.50-2.13] 0.96 [0.46-2.02]
60> 1.02 [0.47-2.22] 0.81 [0.37-1.79] 0.71 [0.31-1.62]
Female
31-40 Ref. Ref. Ref.
41-52 0.85 [0.58-1.22] 0.89 [0.61-1.29] 0.88 [0.60-1.28]
ALT
53-60 0.98 [0.56-1.69] 0.94 [0.54-1.63] 0.89 [0.51-1.55]
60> 1.64 [0.97-2.78] 1.34 [0.78-2.31] 1.24 [0.70-2.20]

¥ Model I : adjusted for Age
I Model II : Model I + adjusted for income, job category, shiftwork

®O0ORs of abnormal LFT according to working hour stratified by

age in male

FI-591 4] Al8)3F Multiple logistic regression 23 A7 =

Zhell met Aol Mg LET7E =sd 287F Fo6k &4
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T SUtestE AL AT & U olF FAAA 1dFS T
Ast7] skl FH7bAER A G AP 2ol &te vo] 40AE
NFOZ 40M o) wTreZ o] FIHEAS AAEAT &
st A4 A3, 4041 o) HA A L AIZR] 31-40A1 7HQL ol H]
3l 60AIZE ZFARJA FollA WA ASTZE #AE e =xu|st
1.73(95%CIl @ 1.18-254), ¥®A¥ ALT7F 24 <Qz=H]7}

1.36(95%CI : 1.06-1.75)2 A%a9x A4z fosart. v
oo tigt W &3 HAY T = =

1.77(95%C1  : 120-2.61), w84 ALT7F 2Ag o =nrt
147(95%CI © 1.14-190) 22 fol8A d5agn Fr5es 4
o, AT, AT AFE 2T 810 T3 FAS A3 vAAY
AST7F @A 22w 7} 157(95%CL :1.04-2.36), W44 ALT7}
gt Q= 7b 143(95%CI1 : 1.11-186) 22 HoaiA Aoeis=
A #FT F AU 404 PR FAAAH BT fFolshA g2 4

B}7h AR,

i

0
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<H llI-6>Crude and adjusted OR for abnormal LFT by working

hour stratified by age in male

Working

Age LFT hour Crude Model It Model I
31-40 Ref. Ref. Ref.
41-52 0.58 [0.20-1.71] 0.63 [0.21-1.89] 0.63 [0.21-1.92]
AST 53-60 1.84 [0.61-5.56] 2.05 [0.66-6.38] 1.71 [0.51-5.73]
40A 60> 1.81 [0.46-7.07] 1.83 [0.47-7.14] 1.34 [0.28-6.44]
ojet 31-40 Ref. Ref. Ref.
41-52 0.77 [0.39-1.51] 0.79 [0.40-1.54] 0.76 [0.39-1.51]
ALT 53-60 1.04 [0.38-2.83] 1.07 [0.39-2.92] 0.95 [0.33-2.70]
60> 0.63 [0.17-2.28] 0.64 [0.18-2.30] 0.54 [0.14-2.14]
31-40 Ref. Ref. Ref.
41-52 1.02 [0.72-1.45] 1.02 [0.72-1.44] 1.00 [0.71-1.42]
Ast 53-60 0.90 [0.57-1.42] 0.90 [0.57-1.42] 0.86 [0.54-1.38]
40A) 60> 1.73 [1.18-2.54] 1.77 [1.20-2.61] 1.57 [1.04-2.36]
ol 31-40 Ref. Ref. Ref.
41-52 1.00 [0.82-1.23] 0.97 [0.79-1.19] 0.98 [0.80-1.20]
ALt 53-60 0.92 [0.71-1.18] 0.90 [0.70-1.17] 0.92 [0.71-1.19]
60> 1.36 [1.06-1.75] 1.47 [1.14-1.90] 1.43 [1.11-1.86]
T Model I : adjusted for Age
I Model II : Model I + adjusted for income, job category, shiftwork

®ORs of abnormal LFT according to working hour stratified by

high-risk drinking in male over 40
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<¥ lI-7>Crude and adjusted OR for abnomal LFT by working hour
stratified by high—risk drinking in male over 40

Age LFT Working Crude Model It Model II#
hour
31-40 Ref. Ref. Ref.
41-52 0.97 [0.64-1.49] 0.97 [0.63-1.48] 0.98 [0.64-1.50]
AST 53-60 0.96 [0.56-1.66] 0.96 [0.55-1.66] 0.96 [0.54-1.68]
60> 1.58 [0.95-2.62] 1.62 [0.97-2.70] 1.53 [0.89-2.61]
Normal
31-40 Ref. Ref. Ref.
41-52 1.00 [0.79-1.27] 0.97 [0.77-1.23] 0.99 [0.78-1.26]
ALT 53-60 0.85 [0.63-1.15] 0.84 [0.62-1.14] 0.87 [0.64-1.18]
60> 1.34 [1.00-1.78] 1.47 [1.10-1.98] 1.47 [1.08-1.99]
31-40 Ref. Ref. Ref.
41-52 1.23 [0.68-2.22] 1.23 [0.68-2.23] 1.14 [0.63-2.05]
Ast 53-60 0.84 [0.37-1.91] 0.84 [0.37-1.91] 0.69 [0.30-1.62]
Heavy 60> 2.20 [1.15-4.21] 2.20 [1.15-4.21] 1.57 [0.80-3.11]
drinking 31-40 Ref. Ref. Ref.
41-52 1.03 [0.68-1.55] 1.00 [0.66-1.51] 0.96 [0.63-1.46]
ALt 53-60 1.15 [0.69-1.92] 1.14 [0.68-1.90] 1.06 [0.63-1.79]
60> 1.48 [0.87-2.51] 1.49 [0.88-2.53] 1.30 [0.75-2.26]

T Model I : adjusted for Age

I Model II : Model I + adjusted for income, job category, shiftwork
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ot A2A7E (A7
p for
35-40 41-52 53-60 61-
trend
CH&RE (B) 22,568 51,695 17,532 7,067
<0.00
LIO[ (Af) 389 364 365 364 ,
<0.00
=X E % 9963 (442) | 35017 (67.7) | 13282 (758) | 5474 (775) :
o <0.00
29 (38 % 1
- HIgH 13,597 (60.3) | 25973 (502) | 7,891 450) | 3019 @27)
- IS 4909 (21.8) | 14575 (282) | 4930 (281) | 1,921 (27.2)
- oA 3137 (139 | 9877 (191) | 4306 (246) | 1,938 (274)
<0.00
pSIESENES
1
- KIS (<185) 1,450 (64) 2813 (54) 828 (4.7) 286 (4.1)
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- ™A (185-23) | 11,766 (52.1) | 24437 (47.3) | 7,599 (433) | 3,039 430)
- IfHIE (23-25) 4763 (21.1) | 12702 (246) | 4679 267) | 1,845 (26.1)
- H|ZF (>=25) 4543 20.1) | 11,691 (226) | 4412252) | 1,892 (268)
AST
<0.00
(UL, AEES| 18 (15-21) 19 (16-22) 19 (16-22) 19 (16-22)
He 1
AT
<0.00
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|:|T|)
GIP
<0.00
(UL ARER 7 (12-26) 19 (14-29) 20 (15-30) 21 (15-31)
1
=0
<E lI-9> 84 NMNOA Z22A|12H0] [IGE 2T oy
2HYE
77| oAt THEFO| LAt HIAE
SmAzk (AZh | BRI Py IS olg ) 1000 S
e ) (95% AZ2|77Zh
35-40 78,936 743 94 (8.76-10.11)
41-52 194,150 2,043 10.5 (10.08-10.99)
53-60 67,522 774 11.5 (10.68-12.30)
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41-52 135,623 1,784 13.2 (12.56-13.78)
53-60 52,623 701 13.3 (12.37-14.34)
61- 21,349 307 144 (12.86-16.08)

<E lI-11> YoM 2 2AIZH0 [GE 2|5 O|¥2 EYE

Z7|= O|AF T}AFO| L CF HIAHE

FEA AR | BEOE pvy | Lo C | MOEEREE 20E
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41-52 58,528 259 44 (3.92-5.00)
53-60 14,899 73 49 (3.90-6.16)
61- 5,456 30 5.5 (3.84-7.86)
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35-40 61,646 2,691 4.4 (4.2-4.5)
41-52 143,813 8,150 5.7 (5.6-5.8)
53-60 47,978 3,016 6.3 (6.1-6.5)
61- 18,531 1,238 6.7 (6.3-7.1)
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time spent in sedentary behaviors and cause-specific mortality in US adults. Am ]
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88) Adams LA, Sanderson S, Lindor KD, Angulo P. The histological course of
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incidence and risk factors of hepatocellular carcinoma in patients with nonalcoholic
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Abstract

Guidelines for diseases management for workers with chronic liver

diseases

Objectives:

The burden of disease among people with liver disease in Korea is very
high. This 1s especially significant in the male workforce. However, there
are no appropriate management measures or guidelines for them. The
purpose of this study is to study the management guidelines of workers

with liver disease.

Methods:
A literature review on liver disease was conducted, and the effect of
working hours on liver damage was analyzed using the National Health and

Nutrition Survey and the Gangbuk Samsung Hospital cohort.

Results:

The liver can be damaged by various causes, but the mechanisms by
which inflammation accumulates and fibrosis progresses are similar.
Therefore, not only non-alcoholic fatty liver, but also chronic hepatitis B
patients, alcoholic fatty liver, and workers exposed to toxic substances may
exacerbate underlying liver disease due to factors related to metabolic

syndrome.
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The effects of hepatitis B virus or alcohol on the liver are very large
and diverse, so it is very difficult to isolate how much other factors affect
the liver.

Through the analysis results, it was confirmed that long-term work can
be associated with an increase in liver function test. The relationship
between long working hours and metabolic syndrome and liver function was

confirmed.

Conclusions:
The management guidelines for workers with liver disease should not
only have an effect on their health management, but also have no

disadvantages for employment and employment.

Key words: Chronic hepatitis B, workplace management, alcoholic liver disease,
non-alcoholic liver diseases, toxicant associated liver diseases.
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