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ABSTRACT

Objectives: We aimed to find the relationships between employment status and hs—CRP level among Korean
wage workers using the 2016 Korean National Health and Nutrition Examination (KNHANE, revised).

Methods: This study was conducted on 1,937 daytime wage workers over the age of 19 and within a normal
weight range (18.5<BMI<25). Regular workers were defined as those granted an employment guarantee until
reaching retirement age, and non-regular workers were defined as temporary, non-typical, dispatched,
short-term workers and contractors. For hs—CRP, three divisions were classified as recommended by the
Centers for Disease Control and Prevention (CDC) and American Heart Association (AHA) with less than 1.0
mg/L indicating low risk of cardiovascular disease, above 1.0 mg/L and below 3.0 mg/L considered moderate
risk, and more than 3.0 mg/L indicating high risk. To find the relationship between work type and hs-CRP level
in Korean wage workers, multinominal logistic regression analysis was performed.

Results: For non—-regular workers, the odds ratio of the cardiovascular moderate-risk group and cardiovascular
high-risk group was statistically significant compared to regular workers. After adjusting for factors such as
gender, age, subjective health status, income, education, smoking, and physical labor, the odds ratio of the
cardiovascular high-risk group was statistically significant.

Conclusions: In this study, the relationship between non-regular workers and high hs—CRP level was
examined. Based on this, institutional strategies should be pursued to prevent and manage cardiovascular
disease among non-regular workers.

Key words: employment status, hs—CRP, non-regular worker, the Korean National Health and Nutrition
Examination (KNHANE)
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1997; Engstrom et al., 2000;
Kivimaki & Kawachi, 2015). o]o] tja} A& A3k
9] ot & 27|ZTE 23t A=k XY= of
FHQl A2 high-sensitivity C-reactive protein
(hs-CRP)7} ot A454 BARAERE 2 <A CRP
= FE 7oA BAEE F447] SdEA Fdoluy
FS ¥ FLE vtgs] AEH dee] £8 AE2
A2 o] &E 3 JcHRidker, 2003).

19909 °|¥ &4 W=7t F3E hs-CRP7F 7N
=3 20009 & vl= AEEA oPAlE (Centers
for Disease Control and Prevention, CDC) ¥ ©]

A 3l(American Heart Association, AHA)°1

(Tenkanen et al.,

£ hs-CRPE 4B 12 9= 37} & A%
Aot AR AFRS AL A1 31 E}(Myers et 8.1
2004).

19979 29171 olF 7|dEY UAdH] A 2
Ao QIR BIAFA Y G52 AAT ARIEAE
fFEo] gt 20199 108 SAACNA TESE A=
of M= 2018d 8¢ 7|& vIAZ] ILEA = A
AFLEAL] 36.4%= 20079 36.6% o] iy
2 YEdtKorea S, 2018). TSt Q=9 Aoz
REC] FHAT 2Jd=ollA 1990 Ti7HA] ¥4
9] H]&o] 30%7HA| S7Fstal 9o o= B& It
g AoF d&stal JAtHMarmot, 1999; Holmlund
& Storrie, 2002).

HTHAY) F7M 45 285 L A9 BogA
52 o3 4 glon] ojefat A BergEL Al
Nela A%, 22 98 9 AY UEE 5o $gEel
JFL v1d & k. Bt opet 715 THLONATA

Akt JFL vIXI YrHBartley & Ferrie, 2001;
Keum & Cho, 2001). A3 ﬂ‘?‘ﬁl_ﬂr‘ﬂ] a2 2
P4 AFE 7 ARSI F, 719, #2
AF AY 52 =g gt ﬂﬁoﬂ’ﬂ A 74
= 0} o} o714 Eols B2 A4 AFol=t
A 4”] 0}‘:'1 ol= B ZL=AH] HEO]
A H]OH =2 ZFo|tKEvans & Kantrowitz,
2002). H1ATR 2= 3edt 23 Zo s Qlgh
A7F9] @40l =oAL Z4E oF E of2] YRle = <l
S AFgel] PFE vXIt= dEC] HaEI Qth
(Kiviméaki et al., 2003).
2 717 7|EAt9] A&
HESE AtollA AR

HEH Kim et al.(2020)°]
H2(Managers, Professionals,
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TA} 5190 Pedersen et al.(2017)0] WHESF I+
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Jstatt. HEHo= AAAF(18.5<BMI<25)= 7}t
A FEF(day-time work)E sh= =W dEL=A
(1,937%)= W2 A+E FHsIAU

= 43

Uuk] £ 0 == AdH(male, female), Hol((30years,
30-39years, 40-49years, 50-59years, =60years), 2
Zo]H(unmarried, married, divorced, etc.), =4
A7 (good, normal, poor), £255F(high, low),
512 (<middle school, high school, =college), T
(never-smoker or ex-smoker, current smoker) I

2.

= TR

2394 (<once a month, >twice a month) 52.&
5ok, A PH EAoR FF LFAIZHO40hours,
<40hours), A% o¥(non-physical, physical),
A2 9 ¥|ZHA o F(regular workers, non-
regular workers) 522 EFolT}.

SPHe 18P A9 A Fa7kA] &
o] BAH HLE, B A§ A, HAHY, &
Al 224 9 B 522 o5tk

TEHSRl hs-CRPO ¢ w5 A¥adEs
(CDC) ¥ "= AAel3l(AHA)Q] dalof wet 3E91=
E5519.2H, hs-CRP < 1mg/L ¢l A% A8% A 9
3, 1mg/L < hs-CRP < 3mg/L Q1 AL Ad%
X 91”9, hs-CRP ) 3mg/L Q1 A% A8% 1 9
Ao = oottt
3. 84 YY H 2N

EAZZ WS SPSS ver. 26.08 ARSI, B4
W2 7Ee A, IARA, oY 2AAE IHEAS
Aot FoeEE2 0.052 Aot

ol rlo
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Table 1= ¥¥Hd 9 A EAo] @2 hs-CRP
Level#e] £2E ERIsH7] 9ot 7lojAlF A Al
Y14t hs-CRP Level ) 391 A8 11 P+ o
AolA 5.8%, B304 8.5%% HAJolA HlEo| &%
I A 304 olgtollA 4.5%, 304 o4} 394 u]to]
Al 7.6%, 4041 o1 49A] wlgtollA 6.5%, 504 o4
594 HRklA 7.1%, GOAl ol dollA 9.4%= Aol
S7Fel Wt hs-CRP Levelo] =2 3 Eioh
TSl FE A7GEE R FRolA 9.5%, BB
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B 7.4%, £ B 5.7%% FHA AT v
AeE A A3 1 AP HEo] =4 A5
o] B2 FLoA 9.0%, 2 BN 6.5%= A5
o] s AT 1 Y] Hlgo] &9koH
ZZ o|5l9] SEojA 7.8%, 1A 6.9%, HZE olA

oflA 7.0%= GA| stEo] IFESE AP 11 T
9] v go| 2 AFE Bt FAL oh= FF 8.6%,
ZAS A P A 6.6%E TAL = HLolA
o =%oH SALES ofs 4% 8.1%, SALES
ot A= A 6.1%2 SAES ok F9ol hs-
CRP Levelo] =& F3S HIFTh

Table 2& A3 9 BF12 LE8FH 2
hs-CRP Level#te] BEEE &RIs5l7| $sto] 7oAl
A4S AlBotant. vgFAl A AEH 1 T
o] ulgo] 8.2%, HAA HF 6.0%= vIAHFA 7
S0 hs-CRP Levelo] F2JsHA w2 AL RIS 5=
At

Table 3+ 94l Table 1 ¥ Table 204 §-29Ju|gt
23S Uehd #eEo] dis) A8 A 9EdE
(hs-CRP < 1)& HuA=Z st A8 7 AF+(1
< hs-CRP < 3) 9@ 483 11 (hs-CRP ) 3)7
9] AL mefsly| Yol 2AAH FHENES Al
Bl

hs-CRP Level 17]9hS FIX|2 519 wf, hs-CRP
Level 1 ©]4 3 o]}l A@H F3F AN, 4
tjH] FAJollA A A OR 1.51 (95% CI 1,20-1.89),
BA Fo= OR 1.62 (95% CI 1.24-2.12)8 HI 1L,
AHY A% 304 =gk o] 60A] o] AFollA
OR 1.9 (95% CI 1.24-2.90)2.& 803+ A1}= Hr}.

St S A7SH 2 o] EBolA B A
OR 1.31 (95% CI 1.01-1.68), £ tjy] Y&ofx &
A 2 OR 1.43 (95% CI 1.00-2.04) o0& $oJ5}91,
A5 o] WEE fiH] =314 OR 0.68 (95% CI
0.54-0.86)°0.2 o3t A5 Ect.

e £F FF olot tiH] diE ool B A
OR 0.62 (95% CI 0.46-0.83), H]&-< i8] EAL 3}
= 4% 24 & OR 1.56 (95% CI 1.05-1.76) 2.2 &
olgt 235 Bt A EAolA B SA =B oy
SALES = FAS B A OR 131 (95% CI
1.05-1.64), 8++4 oin] HIAHAolA B4 H OR
1.35 (95% CI 1.08-1.70) 2.8 823t ZA7=E Hrh

hs-CRP Level 1 P|9he FIA2 519 wf, hs-
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Table 1. General characteristics and distribution of study participants according to serum hs—CRP’ level

hs—CRP Levels

Low (%) Average (%) High (%)
Total (n=1,937) n=1,406 n=393 n=138 p-value
Gender
Female 968 744(76.9) 168(17.4) 70(5.8) ¢ 0.001"
Male 969 662(68.3) 225(23.2) 100(8.5)
Age
(30 242 190(78.5) 41(16.9) 11(4.5) { 0.05°
30~39 499 376(75.4) 85(17.0) 38(7.6)
40-49 510 374(73.3) 103(20.2) 33(6.5)
50-59 378 268(70.9) 83(22.0) 27(7.1)
> 60 308 198(64.3) 81(26.3) 29(9.4)
Marital status
Unmarried 368 285(77.4) 59(16.0) 24(6.5) 0.144
Married 1,487 1,065(71.6) 313(21.0) 109(7.3)
Divorced, etc 82 56(68.3) 21(25.6) 5(6.1)
Perceived health
Good 651 499(76.7) 115(17.7) 37(5.7) { 0.05
Normal 1,023 728(71.2) 219(21.4) 76(7.4)
Poor 263 179(68.1) 59(22.4) 25(9.5)
Household income
High 1,317 992(75.3) 243(18.5) 82(6.5) { 0.001"
Low 620 414(66.8) 150(24.2) 56(9.0)
Education
<Middle school 373 250(67.0) 94(25.2) 29(7.8) { 0.05
High school 607 434(71.5) 131(21.6) 42(6.9)
> College 957 722(75.4) 168(17.6) 67(7.0)
Smoking
No 1,495 1,108(74.1) 288(19.2) 99(6.6) (0.05
Yes 442 299(67.6) 105(23.8) 38(8.6)
Drinking
No 705 514(72.9) 142(20.2) 49(7.0) 0.98
Yes 1.232 893(72.5) 251(20.3) 88(7.2)
Working hour
> 40 hrs 879 636(72.4) 180(20.5) 63(7.2) 0.98
< 40 hrs 1,058 770(72.8) 213(20.1) 75(7.1)
Occupation
Non-physical 964 728(75.5) 177(18.4) 59(6.1) ( 0.05"
Physical 973 678(69.7) 216(22.2) 79(8.1)

"hs—CRP : high sensitivity C-reactive protein
"hs-CRP Levels : Low < Tmg/L, Tmg/L < Average < 3mg/L, High ) 3mg/L
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Table 2. Distribution of serum hs—CRP’ level by employment status

hs—CRP Levels

Low (%) Average (%) High (%)
Total (n=1,937) n=1,406 n=393 n=138 p-value
Employment status
Regular workers 955 725(75.9) 173(18.1) 57(6.0) { 0.05
Non-regular workers 982 681(69.3) 220(22.4) 81(8.2)
"hs-CRP : high sensitivity C-reactive protein
"hs-CRP Levels : Low < Tmg/L, Tmg/L < Average < 3mg/L, High ) 3mg/L
Table 3. Multinominal logistic regression models for hs—CRP levels
hs—CRP Levels (mg/L) Varibles Unadjusted OR 95% ClI Adjusted OR 95% Cl
Gender
Female Reference Reference
Male 1.51 1.20-1.89 1.62 1.24-2.12
Age
(30 Reference Reference
30~39 1.05 0.69-1.58 1.02 0.67-1.56
40-49 1.28 0.85-1.91 1.24 0.83-1.87
50-59 1.44 0.95-2.18 1.33 0.85-2.03
> 60 1.9 1.24-2.90 1.51 0.92-2.48
Perceived health
Good Reference Reference
Normal 1.31 1.01-1.68 1.26 0.98-1.64
Poor 1.43 1.00-2.04 1.28 0.88-1.86
Household income
(1 Sﬁ;’??ggsg) Low Reference Reference
High 0.68 0.54-0.86 0.78 0.60-1.01
Education
<Middle school Reference Reference
High school 0.8 0.59-1.09 0.97 0.54-1.30
> College 0.62 0.46-0.83 0.84 0.67-1.41
Smoking
No Reference Reference
Yes 1.56 1.05-1.76 1.15 0.85-1.54
Occupation
Non—physical Reference Reference
Physical 1.31 1.05-1.64 0.89 0.66-1.21
Employment status
Regular workers Reference Reference
Non-regular workers 1.35 1.08-1.70 1.27 0.96-1.69
Journal of Korean Society of Occupational and Environmental Hygiene, 2021: 31(2): 119-127 www.kiha.kr
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Table 3. Continued

hs—CRP Levels (mg/L) Varibles Unadjusted OR 95% ClI Adjusted OR 95% Cl

Gender

Female Reference Reference

Male 1.65 1.15-2.35 1.76 1.16-2.68
Age

(30 Reference Reference

30~39 1.75 0.87-3.49 14 0.84-3.46

40-49 1.52 0.75-3.08 1.1 0.76-3.16

50-59 1.74 0.84-3.59 1.27 0.85-3.82

> 60 2.53 1.23-5.21 1.94 0.95-4.89
Perceived health

Good Reference Reference

Normal 1.41 0.94-2.12 1.39 0.92-2.12

Poor 1.88 1.10-3.22 1.82 1.04-3.18

. Household income
(hsf'(ll%hPB) Low Reference Reference

High 0.61 0.43-0.88 0.71 0.48-1.07
Education

<Middle school Reference Reference

High school 0.83 0.51-1.37 1.32 0.73-2.38

> College 0.8 0.51-1.27 1.74 0.88-3.46
Smoking

No Reference Reference

Yes 1.43 0.96-2.12 1.1 0.70-1.74
Occupation

Non-physical Reference Reference

Physical 1.44 1.01-2.05 1.23 0.78-1.95
Employment status

Regular workers Reference Reference

Non-regular workers 1.51 1.06-2.16 1.59 1.02-2.45

"hs—CRP : high sensitivity C-reactive protein

CRP Level 3 2391 A8 11 YFFo|AE= oA tiy]
Aol B A OR 1.65 (95% CI 1.15-2.35), F
B0l OR 1.76 (95% CI 1.16-2.68)2 B, AH9]
749 3041 mlgt tiH] 6041 o9l AFollA OR 2.53
(95% CI 1.23-5.21)2.& {93t 27= Bt

TSl A A £ div] UEollA By A
OR 1.88 (95% CI 1.10-3.22), ®4 o= OR 1.82
(95% CI 1.04-3.18)0.2 £-9l51911, AL Z=zo] ot

www. kiha.kr

ot £33 &9 ofFo] tisiAe fott 2rE B
oz gkorom, APH B4 H] SA|es thH] KA
L35S o= 49 B4 A OR 1.44 (95% CI 1.01-
2.05), A2 B HZFAoA B A OR 1.51
(95% CI 1.06-2.10), B4 Fof= OR 1.59 (95% CI
1.02-2.45)02 FoJgt 235 UEhilt
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Agko] g7t 9 o] & 2 #Ql hs-CRP Level?] S7H
590 & & ok
£ Aole FE A73dEet hs-CRPeRO] ¢

T T3 FRIT £ Sl A8F 1 YPTelA F
A A7 S SR 98 FRAR 59
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WtHGuyatt et al, 1993; Rubin & Peyrot,
1999; Carod-Artal et al., 2000; Haffner, 20006).
olF HIEFCE E AtoN FIH AFGHIE 5
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7HA 1 Qlom A A7 SH7E ‘/}m‘jr—l_l Q14] s}
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ofol 4 & YEE AmA FAt S wofo}

V.2 E

2 d7E 59 92 98 2 2edhe n
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