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— Abstract —

Framingham Risk Scores by Occupational Group:
Based on the 3rd Korean National Health and Nutrition Examination Survey

Min Chul Choi, Yoon Hee Song, Sang Youl Rhee?, Jeong-taek \Woo0*?

Department of Occupational & Environmental Health, School of Public Health, Seoul National University
Department of Endocrinology and Metabolism, Kyung Hee University School of Medicine”
Research Institute of Endocrinology, Kyung Hee University?

Objectives: To find differences in Framingham risk scores which predict the probable risk of future
cardiovascular disease, among three different occupational categories.

Methods: Subjects were selected from respondents of the 3rd Korean National Health and Nutrition
Examination Survey. A total of 2,059 employed people between 20 to 59 years old were selected. The
occupational categories were professional and office workers, salespeople and service workers and tech-
nicians and elementary occupations. The Framingham risk score was calculated to find the risk of cardio-
vascular disease within the next 10 years. In addition socio-demographic characteristics, life-styles, the
prevalence of chronic disease, and cardiovascular disease were compared among the occupational cate-
gories.

Results: The average Framingham risk score was 2.77+6.44 for professional and office workers
(n=771), 5.95+6.10 for salespeople and service workers (n=603) and 7.07+5.87 for technician and ele-
mentary occupations (n=685) Statistically significant multiple regression equations were derived
(p<0.001).

Conclusions: Framingham risk scores of technicians and elementary occupations were highest which
suggests that this occupational group has the highest risk of cardiovascular disease.

Key Words: Occupations, Cardiovascular disease, Framingham risk score
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HEH AL 40~49417F 35.4% = 7P Bgkon,
30~39A417F 31.7%, 50~59A417F 18.6%, 281
20~29417F 14.4% 9. AEEE 3 10529, o34
10779elR o, wEFES 158wt 40.4%2 71
o g u(AERNEIH7F 36.3%% L thEoR
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Table 1. Sociodemographic characteristics

Classification Number Percentage
Age 20~29 269 14.4
30~39 652 31.7
40~49 729 35.4
50~59 382 18.6
Sex Mae 1052 51.1
Female 1077 48.9
Education No education 12 0.6
Elementary school 164 7.8
Middle school 224 10.9
High school 832 40.4
College 747 36.3
Graduate school 80 39
Married state Unmarried 344 16.7
Married 1546 75.1
Bereaved 61 30
Divorced 88 4.3
Separation 20 1.0
Family income (10,000won/month) 0~149 232 20.6
150~229 320 28.3
230~309 297 26.3
310~ 280 24.8
Occupation Profession, office worker 771 375
Salesperson, service worker 603 29.3
Technician, laborer 685 33.2
Diabetes melitus Normal 1963 95.3
Diabetes melitus 96 4.7
Hypertension Normal 1716 83.3
Hypertension 343 16.7
Metabolic syndrome Normal 1625 78.9
Metabolic syndrome 434 211

2) HAS A FHEY o}, AR A 94.0%7F Ahel A 1 SF
A T4 Bre AN HE - AFFA R £ ate] BAA SR 2polE YEHY M (p=0.005), AAIEE
Al wskom, AR Wo FFdlelA A Aee I B8t FEE AAZEY A A H] 2 oA
AT - AFFA ] Al Au 223} YA EY ol = 7 wskom (131.124), AAH(115.80%), A& - At
ko, ZAgFitellA FAQd A= AR - AMEA, AL F21(92.23%) &£olAtH(p=0.001). AET LFolr=
2, A 24 Eo R Egith I EAT ddstelA A AdEe] BAA FAH S HolAe &t
T Wuxu A QA AR - AR SR wEE (p=0.127)
g sRstath ZelMe gloy HEAY wEHE
Alzko] “1AIzEe]l M 1 HE ASE dujAu) 27 3. dold H & - MHEUTEHS| REE
25.9%, B4 15.9%, HAE - AHFA 10.4% w0l St
5o gEaME Al AR Aol HolAe ek 1) deldel wEE
o} 97 & FRA0R Sl Bz AR . AL S, 1S, dAEsT, a28n aFAAEE S
Tzlo] vl go] 7} Egton FHAOR e 2EY THEC] BAAAA Fostl =& AFE EoH,
29] oo HdTH@ xfo]2 Ho|A ogrr) LY AHEL TS Fog zelE HolA &sitt
(Table 3). 71€} Eatsjo] 9x] e 2oz FA7y| (Table 3). 718t A& dj/dolds #dste] AHDLE S
ol Ado] AL AFEA Y A4S 97.0%0l4 9tkm g5 (p=0.120). LLDLEZ(p=0.276) SAHCZ 9|
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Table 2. Descriptive statistics of each occupational group

Occupational group* Mean+=SD p-value'

Age (years) Office 36.57+ 8.86 0.001
Service 4197+ 911
Labor 4293+ 9.00

Family income (10,000won/month) Office 335.96+171.87 0.001
Service 227.15+164.47
Labor 211.21+116.66

Body mass index Office 23.01+ 3.12 0.001
Service 2373+ 311
Labor 2396+ 331

Systolic blood pressure (mmHg) Office 110.00+ 13.25 0.001
Service 113.79+ 15.28
Labor 116.95+ 16.77

Diastolic blood pressure (mmHg) Office 75.03+ 10.50 0.001
Service 75.85+ 10.84
Labor 7824+ 11.36

Fasting blood sugar (mg/dL) Office 91.30+ 18.24 0.001
Service 91.85+ 15.96
Labor 95.30+ 20.09

Cholesterol (mg/dL) Office 179.23+ 32.33 0.011
Service 183.12+ 34.96
Labor 184.54+ 37.63

*: office=profession and office worker, service=salesperson and service worker, labor=technician and laborer, ': by ANOVA

2) = - plguEE

2.059% & tidomwt Agg o - AduAe] 3
& 242 8849 4= Fishere #4444
AA frelgh atolE Holxe Fsker Add Ao
AgolMnt AR frefsiAle estout AatA el
2 HEFE B ol AL HeFR Qg Jer
AAA R, Ade 7K e 20~594171A19] 439l
12,328W % A&kl §1E12,164%S ez o] &

ATAT 43 Hdadg, Addadd 5 o -4
v

ghe] oy Aol 71 Bror] Bujulsg A

B APRA eAgon, BAHCE fod A

SAtH(Table 4).
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(p=1.000), B¥ & W= rolx A S Alge 4
¥} Framingham risk score g4 ZE5olA Ao
2 U2 JHES Yt Duncan AFSE B4 A3 94
o] A% dvlMu|2A T QAR ZEe] Aol HolA] gk
o gojqu Az ggju AT AR - AR R
Folgk zkol & Hevh ogelM = Aufau] 223} APit
2k} ztolis BolA] gkokont M|~z ea A

AR AR . AR 71 .,.,_4?51 Zo] S HYth, FolA
£ HoFA kAT, gde] T glo] ABd A
AT 247 ge PitAel oS BITHp=0.001).

Framingham risk score® A@==z W3slo] 10 ©]
we] A8 uAste] APEE dSshet, A4vt 2o
Ao et JAEe stEFWol T2 A Hr},
Framingham risk score® #4tsle] k&4 10 oW
o] AT E Y BFolA HE - AFFZ o] Tl A]H]
22 A EY e JEEE BYth(p=0.001).

o At FHs7] 95t JAQl W $H(arcsine
transformation)¥ B3t A2 = AALEE 79
gt Y ze] ZolE A (p=0.001 Table 5).

AAARE tEshe R AR o AL A4
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Table 3. Health behavior and chronic diseases of each occupational group

Occupational group* Number % p-value'
Smoker Office 189 245 0.001
Service 150 24.9
Labor 259 37.8
Exposed to ETS in work place Office 302 39.2 0.002
Service 331 54.9
Labor 322 47.0
Non-smoking (public place at work) Office 363 48.8 0.001
Service 177 314
Labor 158 28.0
Non-smoking (actual workplace) Office 510 68.3 0.001
Service 234 414
Labor 255 451
Drinker Office 670 86.9 0.123
Service 499 82.8
Labor 576 84.1
Workers who exercise regularly Office 434 56.3 0.001
Service 265 44.0
Labor 284 415
Stress Office 482 62.5 0.813
Service 363 60.2
Labor 433 63.2
Diabetes Mdlitus Office 28 36 0.025
Service 26 4.3
Labor 42 6.1
Hypertension Office 82 10.6 0.001
Service 106 17.6
Labor 155 22.6
Hypercholesterolemia Office 41 53 0.119
Service 38 6.3
Labor 50 7.3
Hypertriglyceridemia Office 95 12.3 0.007
Service 86 14.3
Labor 119 174
Metabolic syndrome Office 123 16.0 0.001
Service 135 224
Labor 176 257
*: office=profession and office worker, service=sal esperson and service worker, labor=technician and |aborer, *: by Mantel-Haenszel
Chi-square test
T AR A F HEE FIAEHE st o score7b W& Gl AP | = ot 22 W
3 e AN 7 S YYon], B PHoR T WoR AR ARYD YAHAAE 33.26, Doz
By 3 A9 T ousE ved 2o AA4S = A3 YA E 286005 A E A Fol A
=% 4 dAHTable 6). AZFAFY AP+ T HE Framingham risk score?] zlo]E& Awd 4= gloun
e 1@ S TN 4 3R] watete AA ol B AT, AT B LR HLeld Adda 2
= AFEY HAE AR AR AR - AR 3 glo] ¥ == Hkdsle Framingham risk scores #
WAE A e aA T AN 2 33,26, B - AR, BelAE A, A £9lg ejnlals Ao
38.89, 28.60°.= AAZEAF7L 38.89¢]at A= A - 2 4  UhFig. 1). 22 ¥z FEIT 7
A2 o] Blsle] FmjAu] 22 9] Framingham risk Aol 7 Henks aHgh A4S 2 A9 R At
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Table 4. Prevalence of vascular disease among 12,164 people*

M37| =RlAdE L

TALE v 2 AHE AH+FH Framingham risk score

Classification’ Frequency Percentage p-value'
Cerebrovascular disease® Office 6 0.13 0.007
Service 17 0.50
Labor 20 1.02
Cardiovascular disease? Office 15 0.33 0.010
Service 18 0.52
Labor 31 0.47
Tota vascular disease’ Office 21 0.46 0.001
Service 35 1.07
Labor 51 1.19

*: all of currently employed people,
cian and laborer, *: Fisher's exact test, *: 1)+2)
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Fig. 1. Multiple regression analysis of Framingham risk score.

Framingham risk score
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40
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Fig. 3. Scatter plot of Framingham risk score and body mass
index (female).

Sl Ao dde AR AR Aakz] | deAe] A
A3} Akl 242y 162.31 mg/dL, 111.48 mg/dL
o}, ol A WY FEIGTIA Framingham
risk score’} 7+ AAQJTER Aol7l USS 2n]dit}.

' office=profession and office worker, service=salesperson and service worker, labor=techni-
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Fig. 2. Scatter plot of Framingham risk score and body mass
index by occupational group (male).

3% 10
Body mass index

Framingham risk score®= Ad¥o| wje} 1 $1dx=e] &
4ol D}EEE (HE 1), *é%’% et SR ¥
Splinestll A4 Aol AEAT 491 A3t vhe
I 22 e ads 42 7t Ak Fig. 2,3). 2
ol el A9 AQGASel] Jaglel AT - AT,
Hofqu] =2 A2 9] Framingham risk score?] T+
2HE < 5 glom(Fig. 2), ARelAE B2z
3} AFARIe] 2l e olelgloth, AR - ARRA

T ool Hgte] dAsH FS 4§ UG

l

(Fig. 3).
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Table 5. Framingham risk score and CVD risk percentage within 10 years

Classification AL
Sex Office Service Labor pvalu
Framingham risk score Male 6.02+5.86 7.09+5.93 7.90+5.61 0.001
Femae -0.75+5.03 5.22+6.11 5.76+£6.02 0.001
CVD risk' (%) Male 5.11+5.62 6.34+6.51 7.03+£6.61 0.001
Female 1.01+0.10 1.33+1.20 1.42+1.55 0.001
Arcsine transformed CV D risk(x10?) Male 3.21+2.20 3.68+1.19 3.96+2.33 0.001
Femae 0.13+0.48 0.71£0.12 0.76+£0.13 0.001
*: by ANOVA, ": Assumed below 1% risk=0%
Table 6. Multiple regression of each occupational group*
Independent variable Classification’ Multiple regression equation Adj R-sq p-value
Body massindex Office -15.229+0.782* BMI 0.496 0.001
Service - 8.501+0.609* BMI
Labor - 2.523+0.400* BMI
Fast Blood Sugar Office - 7.724+0.115*FBS 0.488 0.001
Service - 4.622+0.115*FBS
Labor - 0.729+0.067*FBS

*: Intercept model, dependant variable=Framingham risk score,
vice worker, Labor=technician and laborer

Table 7. Multiple regression analysis for Framingham risk
score

Independent variables Beta 95% confidence limits p-value

I ntercept 3.376  -0.529~ 7.281 0.091
Eduction -1.925  -2.373~-1.478 0.001
BMI* 0.280 0.152~0.408 0.009
FBS' 0.041 0.019~0.062 0.001
x1* -20.533 -26.476~-14.590  0.001
X2 -8.103  -14.165~-2.042 0.001
Eduction*x1 0.407 0.260~1.857 0.009
BMI*x1 0.400 0.219~0.580 0.001
FBS*x1 0.052 0.022~0.083 0.001
FBS*x2 0.044 0.009~0.080 0.014

*: body mass index, ': fasting blood sugar, *: dummy variable
of occupations, *: dummy variable of occupations, x1=1
x2=0;0ffice worker, x1=0 x2=1;service worker, x1=0
x2=0;laborer

ek € JHrAaES A5l e AR 59d
oA AL AH(A S n=930). AU PSR
Ag]sle] stepwise selection dtHom, Wiolre] =

2 ALEslodA oo} 2 HAE AJthH(Table 6).
SYHFEL] O5TAANS dolEr| Y BeFH A4
et 3 g% (tolerance) 9t 33 A2l (variance

inflation)S AW E A3y 2o AleEH RE EHHSE

ol tsFXAdo] ZAEA LUt stepwise selec-

70

' Office=profession and office worker, Service=sal esperson and ser-

, AEFES &9 beta7‘° % B
%] betagt= B o™, Table 7*‘ H}E‘fgi kvl
< 13 A4S o2 2ol 7 F 9l

72)=-17.116-0. 866 (2L 5)+0. 680 (A
AR 4)+0.093(F 58 T)

y (T A H] 2=2])=-4,727-1.925 (2 55)+0. 280 (A &
24440, 084(3 54 D)

y(BAH])=3.376-1.925(1&F)+0. 280 (A & FA|
)+0.041(35E9)

ramingham risk
].‘:' X] ‘\’
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HH1. Framingham risk score (Estimate of 10 year risk)

M37| =RlAdE L

AT H Framingham risk score

Age 20~34 35~39 40~44 4549 50~54 55~59 60~64 65~69 70~74  75~79
Points Men -9 -4 0 3 6 8 10 11 12 13
Women -7 -3 0 3 6 8 10 12 14 16
Cholesterol Men Women
Points Age 20~39 40~49 50~59 60~69 70~79 | 20~39  40~49 50~59 60~69  70~79
<160 0 0 0 0 0 0 0 0 0 0
160~199 4 3 2 1 0 4 3 2 1 1
200~239 7 5 3 1 0 8 6 4 2 1
240~279 9 6 4 2 1 1 1 8 53 2
>280 11 8 5 3 1 13 10 7 42
Nonsmoker 0 0 0 0 0 0 0 0 0 0
Smoker 8 5 3 1 1 9 7 4 2 1
HDL >60 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1
Points 50~59 0 0 0 0 0 0 0 0 0 0
40~49 1 1 1 1 1 1 1 1 1 1
<40 2 2 2 2 2 2 2 2 2 2
Systolic BP Untreated Treated Untreated Treated
Points <120 0 0 0 0
120~129 0 1 1 3
130~139 1 2 2 4
140~159 1 2 3 5
>160 2 3 4 6
Men Total Points <0 0 1 2 3 5 6 7 8
10yearrisk (%) <1 1 1 1 1 1 2 2 3 4
Total Points 9 10 11 12 13 14 15 16 17
10yearrisk (%) 5 6 8 10 12 16 20 25 30
Women Total Points <9 9 10 11 12 13 14 15 16
10vyearrisk (%) <1 1 1 1 1 2 2 3 4
Total Points 17 18 19 20 21 22 23 24 25
10yearrisk (%) 5 6 8 11 14 17 22 27 30

Multiple regression analysis model: y=p+0 xi+B; x+ s xa+ 3, x4+ 35 1657+ 35 30 %3+ 37 10 03+ g 1 Kk g 1 dark P 3y 157+ B1 2.5
x, %; dummy variables, =1 %=0; office worker, =0 »=1; service worker, »=0 »=0; laborer, x;; education, x; body mass index,

x5, fasting blood sugar.
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