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Purpose: This study aimed to assess the risk of developing cardiovascular disease (CVD) and to evaluate the
effects of intervention for CVD prevention in construction workers. Methods: A total of 497 workers participated
the health status survey and finally 90 workers were analyzed for evaluation of the intervention with the one-group
pretest-posttest design. The data were collected from the questionnaires and health examinations in the health-
care service for road constructor’s CVD prevention as secondary analysis. The intervention of the healthcare was
composed of CVD prevention education for all workers and face to face counselling for the high risk group of CVD
risk during 6 months in workplace. Data were analyzed with descriptive statistics, X* test, Wilcoxon signed rank
test, and paired t-test. Results: The moderate and high risk groups of CVD were 9.7% and 0.8%. After the inter-
vention, the physical activity (MET-min/week) significantly increased (Z=-5.46, p<.001). But, there were no sig-
nificant differences in blood pressure, fasting glucose, body mass index, and CVD risk appraisals between pre
and post intervention. Conclusion: The findings imply that it is necessary to develop the health promotion program
for construction workers which fully reflects the characteristics of individuals and the organization.
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w-2o] Wash
AR e 95 =7hE Aol A el a1
2, 4R, 7HHAR 9 3714 A3} chepat 17422
A X @3l 912 o (Ministry of Health and Welfare &
Social Security Information Service, 2016), &3] ZLZA}=
A1 ZRe) Ao Bel 2 Ba) 471 H ANE He S U
= At ol AN +HES 86% 2 9 wrh(Na-
tional Health Insurance Service [NHIS], 2017). &1} o]&]
o g il g o) Fxjoh oo E BTk AR AR 2
APp AR A, WA 3 o) DA I BRAE
2 AR olelg, Azelol that o] QAT A7k B
2 ARIA] §14) B E0] o] 9.2 o] 23t AR RAE -2)%)
F5k2 Qoh(Kim, Kim, Seo, & Kim, 2014; Okamura, Su-

giayma, Tanaka, & Dohi, 2014).

53] A2 A T o 2 s Al ofl B2 2l
St oA 22 LA 2 o] Fo1A Slof A7 Fart 3
8] W2 A ol 24 £ H 0] L, ool A GF7H A =
o2 HE A 0| 243} 7= S 7} QIh(Kim et al., 2014;
Shim, 2012). T3t 4] 22AHE 1434 YRS
7 2 A 47} Bol A F ﬂ%§n§4@%ﬁagﬂﬁ
AZ¥3} ¥]8 ERpo] REk L7]31 910 5 (Shim, 2012) 714
Qo) FABHE TRASE 222 A7H, AA o471 55
shhz Azket L glo] A2 eAte) A7ke) AHYES} of
2 3% 22450 ujs) WS A o2 B nHkKim et al,
2014).

5‘—]—3 “:LEXP% oA L ZZA} AASHE BlE0]

2|7} F251A] 2715k 901 (Shim, 2012)
1_70“&3 A& 1% et mh o] AlgRtel =
3} ol2iat A4S B B4 AdaEAE 7
U4 SYS2 Ue) AUTRAEE A A
Spol3 QIeh AMTRAEE 150 BT} ot 22AA A
ol o1 WAL 2B Dea eI AT U
AR glort olulAE Ae) =209 2 ge) 57 o
T7Fobd T A A Ak S o Ith(Kim et al., 2014).
20159 AHAAR S A Haro w2, HEwa gt AR
AL 2R = TR AT A Yol A B P A
A2 25% 71 A B E o] ofjt A o 2 B 3% o] (MOEL,
2016) A7 FH AR AHLEAS] AFFHE SlEAl
AT S AR AR A7 R AFAEY 2ol &

2O AHIRAE YO @

NBWIT o 34 ATE Qo AR uARE 2
Aol 2§ 8 A BBAG oY FHE R, o] A7
oA BTET AL e A et mg AFOR B,

9 9 B AR P, AATE 71 5 ARBAB 9
Hacl5o] ashuA AEBAse] WAl 7is Ao Wl
£ a3 yehd Ao 2 B 5T QJoh(Huang et al., 2013;
Kang & Moon, 2013; Kim et al., 2010; Kim & Hwang, 2012;
Viitasalo et al., 2015).
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= APAFEAE A lA 739 S acls SHEA
olsisti AE5H AL TS XA &+ e A=
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£ oE o Y5 sh= A o] LAE ook gtrh(Sol, Graaf, Bijl,
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RAZA AR A BRAR ol FA) HE A1}
7] $lat T RIT ALH-ARE A o]k,

2. ATTNY Y X247

H Ao 7 =20153 49 10456 20154 11€ 3097}k
A oF 87l A7 A E B o7 Au]A A H AF)S T8 7
H ek F LTS G AR 224 770 A5 SlAboll A 2
A4 5ol Frofsta Sl AAIEAE e s £ 7F
O|HALE Bl A EE sAsIH e, +HE ARE o1&
shof ti/gAke] HEdEde =S £t o] F oF
67N A7t 2+ AlFARe] A E S A WEste] AdvEs
AL SAE A&t en, S F& Foll X Lol A A E
F7F= Attt

Pt A -84 2] 9] ¥ 3] (Institutional Review Board
[IRB])<] 4 oA (P** IRB/2016_85_HR)E ¥ %, =34
AmE T olE AddY, 24 57U A FES AT
7 AEE oA 2 A Frgol EA of| ARG8T AFY 27
he F A7 E ol Zofet 223 = F 5397 01
oo 2z Wgo] EFERT 427 2 A= E A eH49775 9] =}
B SRR A7 EAS R A EE I R =S ol
5t7] QI8 ARE-E| Tt o] T ZEAECIA AlST A
AL SA S A ol Fofstar T2 TOY F= Fo| TR &
R} 7Ho] AALE HES 23} 5L 97 0 2 - go] EZEY
W 779 A2 AT 0] ATt BA)e] S elsh]
Q5te] AFEERit) G*Power 3.1 T2 13 O & Paired t-test
A $2F a¥t=57] 0.5, §-94< 0.05, A 0.92 4
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3. 47T

1) A8 EAe g A 1A

AT I 20 A= A%, A, 7S, &
A, B, LEY, AA ST B, APGAHFH ot o2 K
1 QJTH(Goff et al., 2014). & F Lo A= o]H3t Y HAAE

i

X ol

o
=

& R ¥ (National Screening Program)’ & o]-&3}¢] tjAt
JIAH YIS, Y, &5 AAEs Y=ol it HEE
TR, AR Tho|HARE 3l BMI, 32Ed), 8
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o, R 5L A

31 0]F4] AR}A-E&(HE-23, Cas, China)<& ©]
24T T, A (ke)/AF () 9] o2 A
Akttt 3] 2l &8+ &XH(Measure Diet, Bodycom, China)
£ o|&5to] A -|AA oA SZ5H AT FEF Abolo] SR
2] Folom)E 24sH

Yo oy o) = AAE A (HEM-7131, Omron Health
Care, China) & o}45}9] 24tk €ere] Z4HAHL The
Korean Society of Hypertension (2013)2] 1 8¢ X2 X H 9|
AAE SR G S i of wet dP g &4 58 ol
S FIoHA Sk, T YR Tl 1289 1HA & T 23] ot

RS TR 42 oAk FARE Aol A hRbe) <7
2 ZoA fFet AS 2EH| £ €857471(OneTouch
Ultra Compact Blood Glucose Monitoring System, Flextronics
Industrial, China)o]l EA|H X|(mg/ dL) &AM

2) A8 I

2 A5 AT E 9 = NHIS (2014)14 A
335} ‘Health Risk Appraisal Program logic'9] A 2%} 9
A= AL o] 88t AT o] BT = AW E Y
AAUAE T4, B, 87 AASE, AL = A, 329
2Elg, AR R A eto] 2} o] et S EASS
A Ao tpgAre] AR Aol et SR HEASS
BT g gl T2 6 grol de Baeldwst
24 SR HejA15E L ek gro] TS et gto] A
APzt ok 24 919 QRS2 A4 Figure 10 Al A= o] 9L
on, A =E 1045t HEESH A= (B
TR/ (F AR =) Y A ez At Y =Tt
‘0~0.33"0]d ‘AHAHZ, ‘0.34~0.66'0|H FAFL, 0.67~1
of st ‘LT o= ERITH

& Aol A= NHIS (2014)7F A MG A8 HEes 5, @
BPHE oA AUE A, FHAHE, A o2&
= AlQJsta B e} A HE =S SR, 2
Aol A A E = WA AR FE, 8
3, AARE H= o YR AFE BE A gl TS H
2+7.030]}{tH(Figure 1). A& E01 e 32 A S92 8t
31.9)31, 92 145/85 mmHgo|d, 32832125 mg/dL,
AABES 202 oo B7] 252 EFYl 33, 4=
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Maximum risk appraisal in NHIS

(Smoking 0.7

+ Blood pressure 3.4

+ Blood sugar 1.5

+ Physical activity 0.43

Non-blood sampling tests
Smoking - Non-smoking (0)
- Quit-smoking (0.2)
- Smoking (0.7)
/Blood pressure - <130 and <85 (0) \
(mmHg) -130~139 or 85~89 (0.4)
- 140~159 or 90~99 (0.8)
-160~179 or 100~109 (1.9)
L - >180 or >110 (3.4) -
Blood sugar - <100 (0) B
(mmHg) -100~125 (0.4)
- >126 (1.5) )
(Physical activity ! - >1260 (0) )
(MET-min/week) -360~1260 (0.34)
L - <360 (0.43) )
Blood sampling tests
Low density lipoprotein - <130 (0)
- >130 (1.83)
N
Total cholesterol - <200 (0)
- 200~239 (0.4)
- >240(1.1)
f Glomerular filtration rate - >60 (0)
(mL/min/1.73) - <60 (0.48)

+ Low density lipoprotein 1.83
+ Total cholesterol 1.1

+ Glomerular filtration rate 0.48)
+1=10.44

Maximum risk appraisal in this study

(Smoking 0.7

+ Blood pressure 3.4

+ Blood sugar 1.5

+ Physical activity 0.43)
+1=7.03

'[ (Walking days/wk)*60*3.3METs] + [ (Moderate intensity days/wk)*60*4METs] + [ (Vigorous intensity days/wk)*75*8METs],
MET=metabolic equivalent task, NHIS=national health insurance service.

Figure 1. The risk appraisal of cardiovascular disease.

e dFYl 23] Y= AT e o, SR
0.7, 8¢A 4= 0.8, €9 4= 047} "t AAEF A=
Figure 19| A| A ¥] o] Qli= A4S o] 8-8to] A7 L0 3, 5
A= 829 520 22 v QJ3}o] A 4FSHA 1,074 METs-min/ wk
o] Flm 2 9|4 0.347} Dt} 2 D2 o] tjAkA}-e] B
A= 2 A9 7l 2.240) T Bt 3.247} =3 (B
A=)/ (FHAFE-1) Y Al o2 At o] tiigAte] Hh
AH=E 0372 FAP o sfFsiA €t

i

¢

£ ATeN AT FAE A% NPLEAS PO @
4 | 22AS o s A an

o) (Goff et al., 2014) AJ2
Sen, ¥ Yes
Health Agency [KOSHA] (2008)2] ‘|41 & #-213} W& vl
9’7} Kim¥ Hwang (2012)0] B4 242 22459 A
s oS Aef IS s T2 IS ulE o 2 St

T8t At

7 AEdEA e A HES I ST B
Aol sfFshe ZE=ARE AT Ptz
%7]8%o] 140 mmHg o4 o] A1t o] 7] & %ol 90 mmHg
oJAko 2 =24 E] o] The Joint National Committee (JNC) A 7
2} 189} Xek7]2(National Heart, Lung, and Blood Institute
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[NHLBI], 2004) 2} tfj sF32 & 94s}3] 21 2 2] A (The Korean So-
ciety of Hypertension, 2013)o]| wet 1@ ¢of| 3 goh= &2

Z}, ZEEF0] 126 mg/dL o]AF2 2 T B (American Dia-
betes Association [ADA], 2013)9] 3| F3}= Z2AE tiAt
o= ARSI ETRAIAE A 34 olate) 7t
SAE AR el Aokt WS 25T 53 Pl
TSRS ol §ste] €18], ul2) oF 5108 Bl }E 4
B2 % 63 Al gstach A5 JE3e YT Pyl

by 9 Aoy, HETAT S W SFHA 97,

o)

NBWAT DS 9 BB, DY el H 28T 5
S 25 5ol et g0 TARc BN B &
AN A4 402 1B W Freol ok 22
USRS AR S Wl £ % UG5, YR A OFF
2 A ol B89 4 YRS Aeisteiet

AR 22A Y DS 7 AFAER ol E o WS

ol

oM PPT A2& o]-&-5to] of 3029 AT w52 F 48] A&
SHT 15 1212kl = A gol| digt 72 2] 43} o
= 9% o g3, 233t A oS g Al
AgE 3G, 38Rl L8 W Ty A2, 43
Aol SBAA 83 Av e PE 1St élﬁﬂ
22 WS-8 TS o83t A L2AE0
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5. A2 EXN

B o] 2 E = SPSS/WIN 21.0 T2 13- o]-&3}o] T
ZAALe] duk £ A7) B4, AguEs d s e
BAE ol&sto] A=t A Fhof Tk tivd el
Sl A= X7 test, Independent t-test, Mann-Whitney testS o]
S35k AR AR ol 7219 48 20 o) Aol st
7] O3] ML X test2 -'-/S“IO} %L, Kolmogorov-Smirnov
testS E3 Al HESh= 4= Paired t-testE 0] 835150
H AAS TESSHA] ¢ 4= Wilcoxon signed rank testS

olgaio] Zjolg Bt

A2
1. ARt OIPEts SN 7Y 54
Ao B AL 5088954 0, 507 22

7F39.8% 2 717 WAL, 504 o) Fe] E YA R AR L=
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187 - 0l2x] - 48

APLSINE T OIS AL WA Bk ok g
AP 63.6% 31, 18] 7o) 57k ool e FS
:Lgx}— 50.1%% cq 71.6%9] 227t ZAE oAkl Al
ABFS she Ao ekt

k| EWTA BF-E 2424297 kg/m’P 1L, v|ute] 7)&
<l A AFAS: 25 kg/m’o|4o] Sj@shs Z2AN= 35.0%%
omj, BEHuBNLY] 7] Eo] Bz BREY 90 eyt H= 2R
= 21.7%%c}

AL & 427189 140 mmHg o[ B =
mmHg o402 T YA o dFsh= =R = 38.6% %A
I, FEETF 7|E0] Hd-s7d<l(100~125 mg/dL)o]| 335t
L 2224=19.5%, G (126 mg/dL o|AH)] sdals
2R 3.6%2 Utk FuEeAS Beets 2RAs
18.3%, A1 WA S Bg5}= Z2R= 6.0%ATHTable 1).

ol E 90

FAClR, BY, B, AT A= BHEER S5
A8 NHIS (2014)9] 4128 918= AL 0.2 chagate] 4
FHAT WP YEE 2 2}, 19 G2 e 2
AL 0.8%, 20320l B L2 A= 9.7% 2 2k10.5%
HHBRA ISR E FABZ ool Sake Aoz U

E}3TH(Table 1).

A o FA 2 aE &5 At T4 A&
A- o Adedwde Iy oA A 2 vl Ft o 2
E X5 tH(Table 2).
A3t AAEE 2ol ThE RlE A SA A8 - 2
I3t Zpo|7} U A2 LERTHA=18.64, p <.001). &
R} 2§ el v]3) 2§ Fol FAX 8% S5 AT,
Aot e YA S B85 T 2R 24428, 17 St
SR o3t Mshe okl en, 11 9 BMI, 8¢, €3
N 4z20] m2 Ml 2] ot 2o} gl Ao 2 e,

A A& A - 3ol BML E, @99 Bt ]l A= Rt
Zol7} gl A o2 Yedal, AAZE2 B9 A A=t
Z3]A] Yol Wilcoxon singed rank testE o]-&35}] v wgt A3}
Z3 A A S AE] F9]221=1,089.0 METs (min/wk)o]
9L, FA] o= 2,193.0 METs (min/ wk) & Z7) Ho| u]a}

J



Table 1. Characteristics related to General and Health Status and Cardiovascular Disease Risk Appraisal of Participants (N=497)

Characteristics Categories n (%) M=£SD Min~Max
Age (year) <40 56 (11.3) 50.8+8.95 20~74
40~49 152 (30.6)
50~59 198 (39.8)
>60 91 (18.3)
Smoking Smoking 316 (63.6)
Quit-smoking 130 (26.1)
Non-smoking 51 (10.3)
Binge drinking Yes 249 (50.1) 4.9+4.70 0~35
No 248 (49.9)
Physical activity >1260 242 (48.7) 1,459.2+1,466.79 0~7,266
(MET-min/week) 360~1260 114 (22.9)
<360 141 (28.4)
Body mass index (kg/m’) <185 2(0.4) 2424297 17.8~40.6
18.5~22.9 187 (37.6)
23~24.9 134 (27.0)
25~29.9 154 (31.0)
>30 20 (4.0)
Waist circumference (cm) <90 389 (78.3) 84.1£7.53 62~125
>90 108 (21.7)
Blood Pressure (mmHg) Normal 111 (22.3)
Pre-hypertension 194 (39.1)
Hypertension I 155 (31.2)
Hypertension II 37 (7.4)
Systolic blood pressure 127.4+15.86 90~180
Diastolic blood pressure 80.2+10.13 50~120
Blood sugar (mg/dL) <100 382 (76.9) 93.9+18.93 65~288
100~125 97 (19.5)
>126 18 (3.6)
Antihypertension drugs Yes 91 (18.3)
No 406 (81.7)
Antidiabetic drugs Yes 30 (6.0)
No 467 (94.0)
CVD risk appraisal Low 445 (89.5) 2.30+0.70 1.0~6.5
Moderate 48 (9.7)
High 4(0.8)

MET=metabolic equivalent task; CVD=cardiovascular disease; ' Systolic blood pressure; * Diastolic blood pressure.

FA ol AABE HE7 FI5P F7He A0 ehiet
(Z=-5.46, p <.001).

ABTAL IR 57 28 Fol= ST o 2
AR 167%53, FA Fole 21.1%2 B 7 Lkt A
A YU Y40 BFE FA H 242090, 54 T
23409302 34 28 Fol & Yotk T BATH O §
2l 2ol = g1gITHTable 2).

3 A48 250 4R 22A) EHS = 3k)
37 $lal Kol 2 B4 AT, AT FTEUA B g ol g

F

Aelg BE oAl ol Es Hel B G218 Aol
7t glo1 7] 248 2ol thyie] ol thal AL 7H

OP/\ 0](})11:].

i 9|
[ =
2 ATE AHIRAS O R 1YY BAYR Ao 2
AH1 Bl Gold ARARE o)} BAsto] AUTEAE
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Table 2. The Comparison of Health Status between Pre and Post Intervention (N=90)
Pre Post .
Characteristics Categories x“ortorZ p
n (%) or M£SD n (%) or M£SD
Body mass index 18.5~22.9 20 (22.2) 26 (28.9) 1.16 762
(kg/m®) 23~24.9 27 (30.0) 26 (28.9)
25~29.9 39 (43.3) 38 (38.9)
>30 4(4.4) 3(3.3)
2491291 24.612.62 1.36 177
Smoking Smoking 2 (57.8) 44 (48.9) 1.67 435
Quit-smoking 8 (31.1) 36 (40.0)
Non-smoking 0(11.1) 10 (11.1)
Physical activity >1,260 (high) 41 (45.6) 68 (75.6) 18.64 <.001
(MET-min/wk) 360~1,260 (moderate) 8 (20.0) 12 (13.3)
<360 (low) 1 (34.4) 10 (11.1)
Me (IQR) 1,089.0 (0.0~1,906.5)  2,193.0 (1,290.0~3,483.0) -5.46" <.001
Blood pressure Normal 9 (21.1) 9 (10.0) 424 236
(mmHg) Pre-hypertension 34 (37.8) 39 (43.3)
Hypertension I 6 (28.9) 29 (32.3)
Hypertension II 11 (12.2) 13 (14.4)
Systolic blood pressure 128.4+16.42 129.2+18.25 -0.38 750
Diastolic blood pressure 80.8+10.96 82.4+10.31 -1.26 211
Blood sugar <100 59 (65.6) 64 (71.1) 0.64 725
(mg/dL) 100~125 24 (26.6) 20 (22.2)
>126 7(7.8) 6 (6.7)
97.0£21.13 96.3+17.61 0.28 779
Antihypertension Yes 7 (30.0) 32 (35.6) 0.63 427
drugs No 3 (70.0) 58 (64.4)
Antidiabetic drugs Yes 5(5.6) 6(6.7) 0.97 .756
No 85 (94.4) 84 (93.3)
CVD risk appraisal Low 5 (83.3) 71 (78.9) 1.94 378
Moderate 4 (15.6) 15 (16.7)
High 1(1.1) 4 (4.4)
2.410.90 2.3+0.93 0.87 386

Me=median; IQR=interquartile range; MET=metabolic equivalent task; CVD=cardiovascular disease; TWilcoxon signed rank test.

TEAEANA AST AE FA 9 B3-S Flst
A} T
2 Aol A 4% NHIS (2014)9] A28 A8

ﬁ%ﬂ%aqﬁezaggm%@5§&§ﬁaﬂ,
2eAEe 4TS PAAREE SV 97%,
ool 08%= Lebgth. KOSHAS] ‘2ol 2] WA &
BT A e S PE B WY 2 2R T
B PIYUEE BoANE APATIHE 59
3] 0] 26.6~39.6%, 1LY F 0] 8.9~26.1% = A} X|eF= AL
2 YEPG 3 (Jung, Eum, & Jang, 2015; Kim & Hwang, 2012;
Kwak et al., 2009), Framingham Risk Score& ARg-3}¢] &
EAE9 109 Y A8 I I =5 AHE APA+
A= FHHTEI 11.6%, L AT0] 28~7.1% A AL

wEg oy

i} é
w2
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Ao HEHEE A SA= AR 24712 A
ZAL 712 DS A QJska of 671Uzt A= e,
AN T2AE =2 63] 9 Tho|HA RN E A7
S AlFshal AR S2AE e R F 439 Hd S A
ST 1 A% TA A8 ol AEdde T AFE A
& AT A= FofsHA S71E AR YEtovk(Z=
-5.46,p <.001) ¢, B, S AF, BMI oA = o3t =
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