St A 9| Eks| x|, H23A H[35(2013)

Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(3): 315-322

22 AMRIAF ZZ2X}0]| CHeH | AlE 2SOt =2 8 Mg S}
zad - 2-ar
(FPE=AFA7E S F 3] AL AMAME - 1A st B AN

Effects of Cerebrovascular Disease Prevention Program Designed for
Workers in Small Scale Workplaces

Hea-Jeoung Kang - Deog Hwan Moon'*

Busan Health Safety Center, Korean Association of Occupational Health Nurses
'Graduate School of Public Health, Inje University

ABSTRACT

Objectives: This study was conducted in order to prepare fundamental data and assess the short-term effects of applying cere-
brovascular disease prevention programs by the Ministry of Employment and Labor and the Korea Occupational Safety and Health

Agency(KOSHA) in Korea.

Methods: The number of study subjects was 2,676 workers(58.5%) who were able to evaluate the level of incidence risk at pre- and
post-applications of the program, among the 4,576 total workers who were enrolled in the cerebrovascular disease prevention
program during 2011. The guidelines for this prevention program were adopted from KOSHA GUIDE H-1-2010. To determine the
program’s effectiveness, the workers’ risks for cerebrovascular disease were assessed pre- and post-application of the program.

Results: The blood pressure level was significantly reduced by 4.09 mmHg for the mean systolic blood pressures and 5.47 mmHg
for diastolic blood pressures, respectively. The mean level of total cholesterol and BMI were also reduced significantly by 2.07 g/dl
and 0.1 kg/m”. The rate of smoking was decreased by 4.0% and the percentage of workers engaging in regular exercise was
increased by 29.8%. The level of overall cerebrovascular disease risk was reduced among 1,451(70.7%) of 2,052 workers at low
risk and above. The level of cerebrovascular disease risk was lower in the improved group for health behavior than the

unimproved group(odds ratio =1.7, p <0.001).

Conclusions: The author considers that the application of the cerebrovascular disease prevention program by the Korea
Occupational Safety and Health Agency reduced cerebrovascular diseases risks among workers who were enrolled in the
cerebrovascular disease prevention program and it must be accompanied by an improvement in health behavior for prevention of

cerebrovascular disease.
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Table 1. 1st Step of cerebrovascular disease risk evaluation :
hypertension grouping(by WHO criteria)

Hypertension Level S}Ef:r)t?l'—:lg]?f’ Di?rit;lgg? P
Optimum <120 <80
Normal <130 <85
High Normal 135-139 85-89
Grade 1 Hypertension 140-159 90-99
Grade 2 Hypertension 160-179 100-109
Grade 3 Hypertension >180 >110
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Table 2. 2nd Step of cerebrovascular disease risk evaluation :
cerebrovascular disease factors counting(by WHO identity)

Disease Risk Factors(+) Disease Easing

Factors(-)

@ Grade 1~3 Hypertension(SBP >140

mmHg or DBP >90 mmHg)
@ Age(Male >55yrs, Female >65yrs)
@ Smoking
@ Total Cholesterol >240 mg/dL,

LDL Cholesterol >160 mg/dL High HDL
® HDL Cholesterol : Male <40 mg/dL, Cholesterol

Female <45 mg/dL (=60 mg/dL)

® Cardiovascular disorders early occur of
Family Members( < 50yrs)

@ Obesity( >BMI 30), No Regular
exercise

® Atrial Fibrillation

Table 3. 3rd Step of cerebrovascular disease risk evaluation :
stratification of risk to quantify prognosis

=Z2Xtof| oiet = - A

Blood pressure(mmH
Other risk P ¢ o

Grade 1 Grade 2 Grade 3
(SBP 140-159 (SBP 160-179 (SBP >180
or DBP 90-99) or DBP 100-109)or DBP > 110)

factors and
disease history

I No other

risk factors Low risk Medium risk High risk
12wk o dium risk  Medium risk  High risk
factors
III 3 or more
risk factors, or  High risk High risk High risk

TOD, or ACC

A 5 - 45 5
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Table 4. General characteristics of the study subjects

. No. of
Variables workers(%)

Sex

Male 1,862(69.6)
Female 814(30.4)
Age(years)

<30 143( 5.3)
30~39 490(18.3)
40~49 691(25.8)
50~59 835(31.2)
>60 517(19.3)
Shift work

Yes 382(14.3)
No 2,294(85.7)
Office worker

Yes 595(22.2)
No 2,081(77.8)
Company type

Building management 622(23.2)
Hygiene and similar service industry 167( 6.2)
Food and lodging industry 454(17.0)
Wholesale and consumer goods repair service 433(16.2)
Education service industry 56( 2.1)
Health and social service 110( 4.1)
Lease and service industry 24( 0.9)
Etc. 810(30.3)
Company size(persons)

<10 1,102(41.2)
10~29 1,315(49.1)
30~49 259( 9.7)

Table 6. The distribution of cardiovascular risk before and after
intervention Unit:N(%)

Pre- Post-intervention

intervention  Normal Low Intermediate High

Total

Normal  592(97.7) 8( 1.3)  6( 1.0) 0( .0) 606(100)
Low  544(77.7)145(20.7)  11( 1.6)  0( .0) 700(100)
Intermediate 702(61.3) 62( 5.4) 376(32.8) 6( 0.5)1,146(100)

High 27(13.1)  7( 3.4) 109(52.9) 63(30.6) 206(100)

Total  1,865(70.2)222( 8.4) 502(18.9) 69( 2.6)2,658(100)

Table 7. Multiple logistic regression of factors to affect the
workers' cardiovascular risk improvement(N=2,670)

Table 5. The comparison of risk factors before and after

intervention

Variables Pre-intervention Post-intervention p-value
SBP(mmHg) 1313 = 13.4 1272 £ 107 <0.001"
DBP(mmHg) 86.5 £ 9.0 81.0 £ 6.5 <0.001"
Total *
cholesterol(mg/dL) 193.7 +£ 348 191.7 + 26.9 <0.001
BMI(kg/m?) 241+ 30 239+ 29 <0.001"
Smoking(%)
Yes 996(37.2) 888(33.2) <0.0017
No 1,680(62.8) 1,788(66.8)
Regular exercise(%) ‘
Yes 765(28.6) 1,564(58.4)  <0.001"
No 1,911(71.4) 1,112(41.6)

*: by paired T-test, # : by McNemar Test

A= 1798(0.8%)01 ek 1EHE H A E HAe]
74 wo] dojut IEFL AL o|gon 5447
(77.7%), AAA QD AR = &S 69.9%°]31
TH(Table 6).
34 Aeaude e 7H/H o fof F3gS
S gotelr] sl 4, A, who i, AR
AYH, ALY R, 12} %“%‘H?ﬁl:-—% SYPHeR
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. Improved(%) o

Variables (N=1,656) Ref. OR 95%ClI p
Sex
Male 1152(43.1%) 1.193  0.974-1.462 0.088
Female 504(18.9%) 1 - - -
Age
<30 102( 3.8%) 0.626 0.408-0.960 0.032
30~39 292(10.9%) 1219 0.979-1.517 0.076
>40 1262(47.3%) 1 - - -
Shift work

Yes 227( 8.5%) 1.146  0.888-1.479 0.294
No 1429(53.5%) 1 - - -
Office worker

Yes 372(13.9%) 1.237 1.004-1.523 0.046
No 1284(48.1%) 1 - - -
Company size

<10 674(25.2%) 1.205 0.888-1.635 0.230
10~29 808(30.3%) 1.113  0.823-1.505 0.487
30~49 174( 6.5%) 1 - - -
Initial risk

Low 640(24.0%) 0.699 0.508-0.962 0.028
Intermediate  860(32.2%) 1210 0.897-1.633 0.211
High 156( 5.8%) 1 - - -
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3941% 404 o] Bt 12190 gkt
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12} g Ee] 39 ezl vls) Agwol
A 0.699H] Wkth(p=0.028)(Table 7).
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Table 8. The change of health behavior stage before and after
intervention(N=2,676) Unit: N(%)

=Z2Xto] oiet = - A A

Pre- Post- change(

.
. . . . -value
intervention intervention %) p

Medication 588(22.0)  607(22.7) 407  0.021
Hypertension 388(14.5)  405(15.1) A0.6  <0.001
Diabetes 140( 5.2)  146( 5.5) 503 0.070
Hyperlipidemia ~ 101( 3.8)  101( 3.8) - 1.000
Smoking 996(37.2)  888(332) V4.0  <0.001
Drinking 703(26.3)  566(212) V5.1 <0.001
Exercise 765(28.6) 1,564(58.4) A29.8  <0.001

*: by McNemar test

Table 9. The relationship between health behavior change and

cardiovascular risk change(N = 2,052) Unit:N(%)
. Cardiovascular risk
Health behavior - OR
Improved  Not improved
Improved(n=1,087) 823(75.7) 264(24.3) 1.7
Not improved(n=965)  628(65.1) 337(34.9) 1.0

Total 1,451(70.7) 601(29.3)

x*=27.91, p< 0.001

BEE AAEHE ZE2A= 22.0%004 T2 AFY &
22.7%2 0.7%2] §-23F 2712 ¥ 31(p=0.021), 18
oF oREx]F= AJSY A 14.5%0l|A] AJd T 15.1% 0.6% &
Q51| S8 p<0.001). SR 37.2%0l4 33.2%=
4% 7Ha(p<0.001), S 26.3%0) 4] 21.2%= 5.1% 7+
22819 O H(p<0.001), 52 28.6%0l| 4] 58.4%= 29.8%
o] ol Z7Kp<0.001)5}AcK Table 8).
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MAe] des% IR Aol o AoR
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v.o &

2 ATE ARAY o - A e
L3t 2250l vy AZelgke Bk 9

BE 2245768 F A - 52 a0 > 9

NI

2 d

Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(3): 315-322

5z

stofet =202 MZ 539 319

2,676(58.5%)°ll thate] HAjslgich. B At 14

oA W 13 Ao EAste] AL

NRAeEo) dre At ws W 7o AAE Al
]_

7] el Aol vis) E715E o wWol A

1=}
93, AgE AAE Bt ulg-ArboR A8 4
oleks 3ol GIrkRose, 2001). o]9k e AAeIH

&S|
SRS Beh & Ao FAEAEE AR, SAE 4%
Aol 2142 &5 A& 29.8% F77F 9l9low
EA, Bk 5718 0] 4.09 mmHg, o]$7] deto]
5.47 mmHg 743593 22 A H S0 2.07 mg/dl,
HWHE 7} 0.1 Kg/m® 02 RE 998k 7hastan
A, AAHOR = - AP AHIF = A&
0] 69.9% = £ AL ®Hch g} 2011y =
A7k gFzAe] W2H FAEe] S 20104
27.5%00 A 20119 27.0%2.2 0.5% 7HAsh=d 13
o, 5= oVHA7IET AASE HHES 2010
W 50.8%00 4] 46.9%= 3.9% 7rA38lict. T1E]at 304
olxke] TEQL SHE-2 2007 24.6%01 4] 20114 28.5%,
IZHAHEES FHES 472 10.7%4] 13.8%
o7 %Al F7HE HolaL glaL, BTk {EE-2 2010
W 33.9%014 20114 342%% 0.3% Z=7}313ich.
Syt 3 AAE AL AFA T2AF 6278 A
o UL 2%, YU, 2EH A, FA Zra
A AolA A8t At ] - HFJHTRe] Fa4l
% 2 2HS0] 9.3 mg/dL, ¥]gHEs} 1.2 kg/m
litka 23 3FtHKim, 2010). FE3F Lee(2005)
TFolAe vt dR Askd 2REA; 409
237 25, 79, AF ZROYP Y AE
o] oAl AR AT 2
Ay $%7] deo] 7.9 mmHg, F
mg/dL, ¥]TE7} 0.4 Kg/m® 74
R a1
ekl 2 ArA o4de] skt
Aol A QL Q1T AU g
2IOH, RO 5o Hop ohat
2L =tk HollA FohE 4=
. Kwak et al.(2009)%] o4& 5020 o]AF9]
F 222} 59029 o R ok A7EAl
ZR2INE A 2~63(H 43]) AlFe A B
$27] 9 o]¢7] do] 4.9 mmHg, 3.1 mmHg 7+
Astg o, FEZHAHES 84 my/dL, HWEE 0.1

ke/m” ZHashoint AL 6.0% FHastdon 73

e b
o fl
Mo o2 5
— of
o

—_
W
(o)}

R
]
o

H
5
Mr 8

]_

O
Mo o
2
1

;40
ot
K

23R 30 o 38 L[> ox
Ry 8 0o

ﬁ%rﬁﬂiﬁéﬁﬁlmkﬂWEéﬁnﬁﬁin
4
o

[

e
i

http:/Aww.kiha.kr/



A0 25 A= 23.1% F7Hsteckn Baskict. o
A7 B Aol $AE ATHE vehych H - 41E
A YRS U2AI717] SItol T A
AZ}ZRA L2 73S A|F3F Prior et al.(2005)2 H
37de] ez ¥ - Aanas guadEy, &
ZolsEE, AR T FHAA AUE
AT FUTE DAVDl e A B
HARSS Wote 298 224 4,182 tide=
3 B0l TERE BAolA] olebz] B3] 3.4 mmHe
Hashglal, DA ES eAfoA iﬂﬂ’\Eliol 10.4

o, 80872 “"041}01]*1 1

11101

FAHAR 2H40] 3¢ Ol*Jii Wl IE gqoh_
Solgh ATk Uitk HolH B gt vl aw
of thgt ATtolANE A7ZQl A w3 i 4
olths Ae S0 @ik ole} 2e TR Al
A5 22O AAA aate] B3 50H9 A
o g e A 4EEs, ozEyy
&, AR EAY, ZFofju]g-o] 25% o)A} ZrAaE T B
slo] ARIA A7FER T2 WS Eot 2 Eo] ofjH)o|
) 2jele] AR ofuizk Aol o 4
A& Helo R ZolLL A A3} tHChapman, 2005).
Emmons et al.(1999)—4 Aol A= grAl sk 2
A2 QoF AR A7FER T2 o] thefsk 93
Q9L AT 2 QEE AHIFES 27}/\] 7)1 4]

=02 O

2a9daol aEn Uk

ojze] AS wl ofdA=ol F¢ - 4ld
g o AP T2 ARES
3} (Mahon et al., 2002), v]=of| A= 5021 o)A A}
A 66%0lA Mol o 71A] olape] AR =
2aHS AAlska ok W82 54, A749Eaql
w7k e, Algel, YUAIE 5o thEriksen, 1988).
Bt opje} nlate] AREAEAS) 2w 5021 ol4F
AU % 261%7} ¥ - A ETAS T2 A
33l @lo ™, Healthy People 201004 #7433 3l
= E£3A0 AZEH =233 AAEL 6.9%] o]
Er}(Linnan et al., 2008).

S0l 7195 AAR A AYF 22
AARE Tl ZRIYE SHE AlHek o

o o®

rr

http://Aww.kiha.kr

ST} 45.1%2 HIE v} Qloi}, ¥ - 4]
e 919 Al SR A%ER
Ao dgt 2 olsolA 917) bk
W 75 ZRo] tefeixn wes) o
e T AN e 98 APE =
of 2EAS} AFYF BFolA chket Belg Al
Z= A3} yjEo|tl(Hollander & Lengermann 1988; Jacob-
son et al.,, 1990). 1 Y&O 2= ZLZRE0] 3oid}7]
delsp vigel A En. dugug 94 e <
A7z T2 o) 2Foldl=s E7 IExEm
et o) Hel BEnes) AFAANE oL 2
L F 4 Ak AQF ZHAAE om0 gt A
HAES 7eA)713, Aot BAFOR Qg AL
AaAPoRA AR £aEE F S 2
d 5 Siche Mol AR . Sel )
R e P R
T FAHeE UG ok A
r 9l we] AR Ag Rl e
| olsolx]7] Sl ozl Fefe] QA
T AISHo]oF Skc(Kwak et al., 2009). ] -
ol odl2 _,46} A7}ZA sz gHo] A
2oix7] 9fat famA A, tobet 913
= ohel 2 agololof hel B, )
sk Re Zwel vzt duns
Egkeolof ol AR, ¥ - A
o7 3la Yx, T2
A7 AR A LA B
olsf] LEA7} ]_ 7].;]0]_‘: 22 =2
of sln), Bo2 tiefet mEuo] AL olof
ﬂ/\] St cHMuto & Yamauchl 2001). sFAqEF &
A ZATg S99 A9 A 1R
§o] ofd ARANL Fo) 2d0] 2RAFA 2
FHow ol2oly] Wio] A Aoz HEE
slo} Aant ERe) AAE |dal] ofgtie Aed
o] Qlt}. E3l Aol ZFojzirp 7| EAH o2 ke
MAHES AU Atk ol dojAl Hak
Aol gHOR ololxA] Eatelck Wby
ol A Aol Qo] WIS Bl 2]
DY Adelel AEUE SIS o} A}
Pe] AAHQ) ZRIR $L Sl B8 £
o Agel o MFS FL zzow $9g0] Bashh
2 A - AT oY =50 o] of

o

oS oAl

N o
X

o
2
o

of
2
filo

rich

W oox O O N ogx TR
T r:j:
ox T o mx
o Hu
rJ

o ol o 24 [o et
S’

O

o fu
o
p

= o
o
é o
oi

[e]

E

i)
lo o
o n
Fﬂi

|

> o
m[o yo O

_Q

o

HO

Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(3): 315-322



AT ALAE

o 78 glEagle] ok FAAS SEe] vske A
2 AR 4T AGAEA) Wab} o - AlEE
& PP ek olo]e Holglrh HolA
ofel7} glek. Aol ARPHORE A, o] £
81 ghof Z21819] o} 244 of it A
07 Sl 2 giglont A, s g HoL,

o e w7ke) A olf FHsst
Gfot ] - AR WAAAE B7ho] Slo] ok
A7} BT Aol AT AFAITA Bl

]

ZRIY FYS T4 HEZ S =7}

=0 sl AR A 2RI Wil
7121 Bk o HetE kel glolch FE A
7149 ATEAE 917 ARSI A =
Zadlo] ShAA] Ho AAE, AHATE, AT
A W - AE A S E 5E ol 8T HIL o
Fold dart glon, oz AR Al =
2% Aol it WA FEsk] fleliAle olefet
FTEAQ A4S H 22O At} o)A Hl-g-
Aol ot chekst AtEol o]FolAof & Aot

-

ARAQY 25E ARG TRl et o -
BUE IR WIA0R FE 4aE
£ 2o Uehgon], 5] i - AEUET o gL
A AA9IS] AAlo] WHEA] FHtEojof B 2
2 AzhEr £ Ao Auke 25 o - HEnas
o L2 IS AN I8 7|2 ol8E 4
2 Ao= wor:

rkﬁ rlo

INEEIS

B AL (YA
9l eh

Chapman LS. Meta-evaluation of worksite health promo-

Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(3): 315-322

Z2xtoll chEt i - AEBEE

5z

ot =273 Mg 3t 321

— =

tion economic return studies: 2005 update. Am J
Health Promot 2005; 19(6) : p. 1~11.

Emmons KM, Linnan LA, Shadel WG, et al. The working
healthy project : a worksite health-promotion trial
targeting physical activity, diet, and smoking. J
Occup Environ Med 1999; 41(7) : p. 545~555.

Eriksen L. Cancer prevention in workplace health promo-
tion. AAOHN Journal 1988; 36(6) : p. 266~271.

Hollander RB, Lengermann JJ. Corporate characteristics
and worksite health promotion program : Survey fin-
dings from Fortune 500 companies. Soc. Sci. Med.
1988; 26(5): p. 491~501.

Jacobson MI, Yenny SL, Bigard JC, et al. An organi-
zational perpective on worksite health promotion.
Occup Med: state of the art review 1990; 5(4) : p.
653~664.

Jang, JP. A Study of Cerebrovascular Disease Evaluation in
Group Health Practice. Master's Thesis, Graduate
School of Public Health, Seoul University, Korea,
2006.

Kwak WS, Won JU, Rhie JB, Lee MS, Kang EJ, Roh JH.
A Workplace Cardiovascular Health Promotion Pro-
gram and its Short-term Health Effects. Korean J
Occup Environ Med, 2009; 21(1) : p. 46~52.

Kim KY. Effectiveness of Health Promotion Program for
Reducing Cardiovascular Risk Factors among Re-
search Workers in an Electronics Research and Develop-
ment Company. Master's Thesis, Graduate School of
Public Health, Catholic University, Korea, 2010.

Korea Occupational Safety and Health Agency 2008;
Research on Causes of Industrial Accidents 2010,
http//www. kosha .or.kr/ board

Korea Occupational Safety and Health Agency 2010;
KOSHA GUIDE, H-1-2010: Gukdelines for Assess-
ment and Management of Cardiovascular Risk at
Workplace, http//www. kosha.or.kr/ board

Lee SY. Effectiveness of a tailored health promotion pro-
gram for cardiovascular risk factors in subway wor-
kers. master's thesis, Graduate School of Public Health,
Catholic University, Korea, 2005.

Linnan L, Bowling M, Childress J, et al. Results of the
2004 national worksite health promotion survey. Am
J Public Health 2008; 98(8) : p. 1503~1509.

Muto T, Yamauchi K. Evaluation of a multi-component work-
place health promotion program conducted in Japan
for improving employees’ cardiovascular disease risk
factors. Prev Med 2001; 33(6) : p. 571~577.

Mahon A, Kelleher CC, Helly G, et al. Evaluation of a
workplace cardiovascular health promotion prog-
ramme in the Republic of Ireland. Health Promot Int

http:/Aww.kiha.kr/



322 ZHd, 24

2002; 17(4) : p. 297~308.

Ministry of Health & Welfare Korea Centers for Disease
Control and Prevention. In-depth Analyses of the 5th
Korea National Health and Nutrition Examination
Survey. 2011, http//knhanes.cdc.go.kr/

Prior JO, Melle G, Crisinel A, et al. Evluation of a mul-
ticomponent worksite health promotion program for
cardiovascular risk factors-correcting for the reg-
ression towards the mean effect. Prev Med 2005;
40(3) : p. 259~267.

http://Aww.kiha.kr

Park HJ. The effects of lifestyle modification education
program on the workers' knowledge, attitude and be-
havior to prevent cerebrocardiovascular disease in mid-
dle and small-sized industries. master's thesis, Gra-
duate School of Dongguk University, korea, 2008.

Rose G. Sick individuals and sick populations. Int J Epi-
demiol 2001; 30(3) : p. 427~432.

Statistics Korea Social Statistics 2010; Causes of Death
Statics 2010, http//kostat.go.kr/

Statistics Korea Social Statistics 2011; Causes of Death
Statics 2011, http//kostat.go.kr/

Journal of Korean Society of Occupational and Environmental Hygiene, 2013: 23(3): 315-322



