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Gender Differences in Factors Influencing The Framingham Risk
Score-Coronary Heart Disease by BMI

Park, Kwang-Ok - Seo, Ji-Yeong

Department of Nursing, Catholic University of Pusan, Busan, Korea

Purpose: This study was to investigate factors influencing the Framingham risk score-Coronary heart disease
(FRS-CHD) according to gender and body mass index (BMI) of adults who participated in the 5th Korea National
Health and Nutrition Examination Survey (KNHANES V-3). Methods: This study used a cross-sectional design
with secondary analysis with KNHANES V-3. The FRS-CHD scores were measured with ages, sex, blood pres-
sure, cholesterol, high density lipoprotein, smoking, and diabetes mellitus. With demographic characteristics, fam-
ily history of ischemic heart disease, types (intensity) and days of physical activities, perceived stress, drinking,
menopause (in female), and BMI scores were measured. The data were analyzed with descriptive statistics,
Pearson’s correlation coefficients, and multiple regressions. Results: FRS-CHD was significantly associated with
types (intensity) and days of physical activities, educational level, occupation, and marital status, explaining
19.1~76.8% of the variance in men. FRS-CHD was significantly associated with types (intensity) and days of phys-
ical activities, menopause, and education level, explaining 55.0~59.5% of the variance in women. Conclusion:
Factors influencing FRS-CHD were significantly different according to gender and BMI. To reduce the risk of coro-
nary artery disease, it is necessary to develop gender-specific physical activity programs according to BMI.
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Total subjects : 8,058

3,087 Excluded
- Age < 30yr : 2,471
- Age > 74yr 1 616

v

4,971 Selected

644 Excluded
- Heart disease : 154
- Unsatisfied data : 490

v

4,327 Selected

181 Excluded
- No SBP & DBP : 9
- No Cholesterol & HDL: 172

v

4,146 Selected

463 Excluded
- No family history of CHD : 110
- No BMI data or BMI< 18,5 : 353

v

3,683 Selected

525 Excluded
- No daily activity : 11
- No ADUIT : 514

v

3,158 in Final analysis

SBP=systolic blood pressure; DBP=diastolic blood pressure; HDL=high density lipid; BMI=body mass index; CHD=coronary

heart disease; AUDIT=alcohol use disorders identification test,

Figure 1. Selection of subjects from the 5th Korean National Health and Nutrition Examination Survey 2012.
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Table 1. Estimating Risk of Coronary Heart Disease

Points
Variables Categories T ;
Male Female
Age (year) 30~34 -1 9
35~39 0 -4
40~44 1 0
45~49 2 3
50~54 3 6
55~59 4 7
60~64 5 8
65~69 6 8
70~74 7 8
Cholesterol <160 -3 2
(mg/dL) 160~199 0 0
200~239 1 1
240~279 2 1
> 280 3 3
HDL (mg/dL) <35 2 5
35~44 1 2
45~49 0 1
50~59 0 0
>60 -2 -3
SBP or DBP <120 or 80 0 )
(mmHg) 120~129 or 80~84 0 0
130~139 or 85~89 1 0
140~159 or 90~99 2 2
>160 or 100 3 3
Diabetes Yes 2 4
No 0 0
Smoker Yes 2 2
No 0 0

HDL=high density lipid; SBP=systolic blood pressure; DBP=diastolic
blood pressure; T Estimate of 10 year risk factor for male; ¥ Estimate of
10year Risk Factor for Female,
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Table 2. General Characteristics and FRS-CHD (N=3,158)
Male (n=1,382) Female (n=1,776)
Characteristic Categories
n (%) or M£SD n (%) or M£SD
Body mass index Normal weight 352(25.5) 775 (43.0)
Over-weight 430 (31.1) 419 (23.6)
Obesity 600 (43.4) 582 (32.8)
Age (year) 52.9%12.09 49.81+12.06
Family history of Yes 85 (6.1) 153 (8.6)
coronary heart disease No 1,277 (93.9) 1,623 (91.4)
Education level Elementary school 226 (16.4) 428 (24.1)
Middle school 174 (12.6) 204 (11.5)
High school 467 (33.8) 625 (35.2)
College 515 (37.3) 517 (29.1)
Occupation Profession, office worker 422 (30.6) 301 (17.0)
Salesman, service worker, laborer 698 (50.7) 623 (35.1)
No 258 (18.7) 850 (47.9)
Marital state Unmarried 79 (5.7) 83 (4.7)
With husband/wife 1,229 (88.9) 1,442 (81.2)
Divorced/separation/bereaved 74 (5.4) 251 (14.1)
Menopause Yes 840 (47.3)
No 936 (52.7)
FRS-CHD 5.1%3.00 0.6%+7.35
Table 3. Descriptive Statistics and Correlations of Study Variables (N=3,158)

Framingham risk score-coronary heart disease r (p)

Variables M=£SD
Normal body weight Over-weight Obesity
Male (n=1,382) 1 2.1+£1.70 -.165™ -.206™* -.094*
2 2.2+1.86 -.158* -.100* -.045
3 4.8+2.58 -.002 -.053 -.062
4 2.2+1.74 -.038 -.086 .067
5 3.0%+2.00 -.085 -.047 .033
6 2.6£0.89 -.178* -.020 004
7 2.9%0.70 .132# 234 117
8 9.3+7.52 -. 140 -.074 -.097*
Female (n=1,776) 1 1.8%+1.53 .036 .032 -. 140
2 1.9%+1.66 .079* 064 -.099*
3 4.8%2.50 -.071* -.047 -.044
4 1.6+1.26 .097** .038 -.028
5 2.7%£1.70 122 .055 .035
6 2.5+0.74 -.047 .009 -.037
7 2.8+0.69 .049 .049 . 145**
8 321431 -.123* -.196* -.118*

1=Vigorous physical activity; 2=Moderate physical activity ; 3=Walking; 4=Muscle strength exercise; 5=Flexibility exercise; 6=Daily activity; 7=Perceived

stress; 8=Alcohol use disorders identification test,
*p<.05; *p< 01,

4 TSI, TS AT EASHA 3Tt
T E By ollA 2zt W] 37| grol Tt A= Table
so} 2t G AT B35 BE W SAH R *

oJstiar, WE tiv 29] gro] 191 B¢t L i

ZFHt} FRS-CHD2| gto] 0.729H3 243t9iar, 943s o
] 49] gro] 121 7-9-th2 Y485 T Kt FRS-CHD2] 7t
o] 3.25%hF ZHAe it} &3k 5 (AUDIT) ol 1 57kt

gt
o] w2} FRS-CHD+ 0.05%HF 43l oith. Zssilsze

Do

Vol 25 No, 4, 2014 253



8= - MXIE
Table 4. 1st Model Summary and Regression Coefficients
Gender BMI Model R R’ Adjusted R* Std, erfor of Durbin F P
the estimate -Watson
Male Nw 1 .557 .310 209 2,520 1.79 3.06 <.001
Ow 1 611 373 .299 2.599 1.71 5.08 <.001
Ob 1 .525 .276 217 2.650 175 4.09 <.001
Female  Nw 1 797 .634 .611 4.686 1.19 26.84 <.001
Ow 1 773 .598 .547 4,551 1.22 11.75 <.001
Ob 1 763 .582 .546 4,480 1.39 16.18 <.001
BMI=Body mass index; Nw=Normal body weight; Ow=Over-weight; Ob=Obesity.
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Table 5. Adjusted Model Summary and Regression Coefficients in Male and Female

Q0|

Unstandardized Standardized Collinearity
Variables Categories coefficients coefficients t p statistics
B SE B Tolerance VIF
Male NW  (Constant) 7.22 0.34 21,27 <.001
Daily activity dummy 2 -0.72 0.29 =12 -2.47 .014 .95 1.05
Daily activity dummy 4 325 1.50 -11 -2.17 .031 .99 1.01
AUDIT -0.05 0.02 -.14 -2.83 .005 .98 1.02
Education level dummy 1 1.29 0.34 19 378 <.001 93 1.08
Occupation dummy 1 2.64 0.42 -.38 -6.31 <.001 .65 1.54
Occupation dummy 2 1.21 0.34 -21 -3.58 <.001 .66 1.51
Model 1: R= 437, R’=.191, Adjusted R’=,177, SEE=2,57, D-W=1,72, F=13,55, p<.001
oW MSED 5 -1.01 0.41 -.06 -2.47 014 .86 1.17
Perceived stress 1.46 0.11 .76 13.18 <.001 52 1.92
Education level dummy 1 3.06 0.45 22 6.86 <.001 .59 1.70
Education level dummy 2 2.57 0.46 17 5.55 <.001 44 2,27
Education level dummy 3 1.30 0.36 13 3.56 <.001 43 2.34
Occupation dummy 1 -1.02 0.34 =13 -3.04 .003 .32 3,18
Occupation dummy 2 -0.77 0.37 -07 -2.10 037 46 2.18
Model 1: R=876, R’=768, Adjusted R’=764, SEE=2,79, D-W=1,58, F=13,55, p<.001
OB (Constant) 2.99 0,47 6.30 <.001
VPAD 6 2.30 1.04 -.08 2.20 028 .93 1.08
MPAD 5 1.39 0.64 08 2.16 .031 .93 1.08
MSED 2 0.81 0.39 .08 2.09 .037 .99 1.01
Education level dummy 1 2.61 0.40 .28 6.61 <.001 72 1.40
Education level dummy 2 2.05 0.39 22 5.34 <.001 75 1.33
Education level dummy 3 1.01 0.27 .16 3.80 <.001 73 1.38
Occupation dummy 1 -1.68 0.36 =27 -4,64 <.001 .38 2,62
Occupation dummy 2 -1.60 0.32 =27 -4.93 <.001 45 2.24
Marital status dummy 1 2.58 0.41 .28 6.32 <.,001 65 1.54
Marital status dummy 2 2.51 0.66 17 3.82 <.001 .05 1.54
Model 1: R=.484, R’=235, Adjusted R’= 222, SEE=2.64, D-W=1.70, F=18.06, p<.001
Female NW (Constant) -8.11 0.49 -16,68 <.001
MPAD 2 2.31 0.65 .08 3.53 <.001 .99 1.01
MSED 1 2.03 0.80 .06 2,53 .012 .99 1.01
Menopause dummy 1 10,07 0.47 .65 21,40 <.001 .58 1,74
Education level dummy 1 3.73 0.66 18 5.67 <.001 54 1.87
Education level dummy 2 339 0.71 13 4,80 <.001 71 1.41
Education level dummy 3 2.08 0.40 13 5.14 <.001 .79 1.26
Marital status dummy 1 0.97 0.46 .05 2,12 .035 .98 1.02
Model 1: R=771, R>=595, Adjusted R’=591, SEE=4.80, D-W=1.04, F=160.71, p<.001
ow (Constant) -5.46 0.47 -11,56 014
FHCHDD 1 1.58 0.76 07 2.07 .039 .98 1.02
MPAD 1 2.36 0.82 .09 2.87 .004 .98 1.02
MSED 5 2.69 1.20 .07 2.25 .025 .98 1.02
Menopause dummy 1 8.06 0.55 .59 14,72 <.001 .65 1.54
Education level dummy 1 3.73 0.72 .25 5.18 <.001 44 2.26
Education level dummy 2 4.31 0.79 22 5.46 <.001 .63 1.58
Education level dummy 3 2.24 0.60 15 3,71 <.001 62 1.61
Model 1: R=.752, R’=.566, Adjusted R’=.558, SEE=4.50, D-W=1.20, F=76.48, p<.001
OB (Constant) -7.02 1.06 -6.60 <.001
MPAD 3 -1.96 0.82 -.07 -2.38 .017 .98 1.02
Menopause dummy 1 6.84 0.48 51 14.21 <.001 60 1.66
Education level dummy 1 4.54 0.65 32 6.95 <.001 .38 2.66
Education level dummy 2 3.69 0.74 .18 4,98 <.001 .58 1,72
Education level dummy 3 1.73 0.54 13 321 .001 51 1.96
Marital Status Dummy 1 3,52 1.07 21 3.30 .001 .19 5.23
Marital status dummy 2 4.63 1.16 .26 4.00 <.001 .19 5.38

Model 1: R=.741, R*=.550, Adjusted R’= 544, SEE=4.49, D-W=1.26, F=100.07, p<.001

SE=Standard error; NW=normal body weight; OW=over-weight; OB=obesity; AUDIT=Alcohol use disorders identification test; MSED=Muscle strength
exercise dummy; VPAD=Vigorous physical activity dummy; MPAD=Moderate physical activity dummy; FHCHDD=Family history of coronary heart
disease dummy; SEE=Standard error of the estimate; D-W=Durbin-Watson,
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