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Cardiovascular Disease Risk Factors: A Nationwide Population-Based Retrospective Cohort Study
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Background: Cardiovascular disease risk factors are known to be predictors of type 2 diabetes and coronary events. We hypothesized that they may
also predict hypertension. We aimed to evaluate the relationship between cardiovascular disease risk factors and development of hypertension,

using retrospective cohort data.

Methods: This study used retrospective cohort data from the National Health Insurance Service in Korea. A total of 125,318 Korean adults over 30 years
old, without pre-existing hypertension at baseline, were followed from 2009 to 2013.The prevalence of hypertension and cardiovascular disease risk
factors, including central obesity, abnormal fasting glucose, and dyslipidemia, was assessed.

Results: During the median follow-up time of 3.9 years, 9,019 of the 125,318 subjects who were normotensive at baseline developed hypertension:
5,059 men and 3,960 women. The development of hypertension was examined by person-year (generating a population prevalence per 100
persons during a year), and by hazard ratio (HR). A significant increase was observed based on the number of metabolic syndrome components
(P<0.001): elevated blood glucose (HR, 1.66), dyslipidemia (HR, 1.30), and large waist circumference (HR, 1.11); number of component 0: HR, 1; 1: HR,
1.28; 2: HR, 1.58; 3: HR, 2.05. After adjustment for age, sex, body mass index, smoking status, alcohol intake, and physical activity, elevated blood
glucose has a more significant predictive value than any other metabolic syndrome component (HR, 1.66; 95% confidence interval, 1.56-1.77).

Conclusion: Metabolic syndrome amplifies hypertension development. Among the metabolic syndrome components, elevated blood glucose is the

most powerful predictor for the development of hypertension.
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Table 2. Comparison of occurrence rate of hypertension according to
components of metabolic syndrome at baseline

. Hypertension
Variable
No Yes P-value*
Dyslipidemia® 34,253 (29.4) 3,799 (42.1) <0.001
High fasting blood glucose” 5,468 (4.7) 1,100 (12.2) <0.001
High waist circumference’ 16,358 (14.1) 2,373 (26.3) <0.001

Values are presented as number (%).

“P-values were obtained by using chi-square test. *Low density lipoprotein cho-
lesterol >160 mg/dL or high density lipoprotein cholesterol <40 mg/dL in men or
<50 mg/dL in women or triglyceride >200 mg/dL. *Fasting blood glucose >100
mg/dL. ‘Waist circumference >90 cm in men or >85 cm in women.

Table 1. Baseline characteristic of subjects according to the occurrence of hypertension at follow-up

Hypertension occurrence at follow-up

Characteristic
No (n=116,299) Yes (n=9,019) P-value*
Age (y) 459+10.6 54.4+11.4 <0.001
Sex (male) 63,820 (54.9) 5,059 (56.1) <0.001
Body weight (kg) 63.3£11.1 64.6£11.4 <0.001
BMI (kg/m?) 23.3+29 24.4+3.1 <0.001
WC (cm) 79.1+8.4 82.7+8.3 <0.001
Smoking status <0.001
Non-smoker 67,004 (59.1) 5,217 (59.2)
Ex-smoker 15,688 (13.8) 1,370 (15.6)
Current smoker 30,705 (27.1) 2,226 (25.3)
Alcohol drinker 56,532 (49.3) 4,040 (45.4) <0.001
Regular physical activity 20,331 (17.9) 1,688 (19.0) <0.001
SBP (mmHg) 117.4+11.1 124.4+9.9 <0.001
DBP (mmHg) 73.4+7.9 77.4+7 1 <0.001
TC (mg/dL) 195.7+35.6 202.8+38.0 <0.001
HDL-C (mg/dL) 56.6+30.7 55.5+359 0.002
LDL-C (mg/dL) 115.2¢375 119.44£39.2 <0.001
TG' (mg/dL) 108.6 (108.2-109.0) 127.5 (126.0-129.0) <0.001
FBG (mg/dL) 94.9£19.5 102.0+30.8 <0.001

Values are presented as meanztstandard deviation, number (%), or median (range).

BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; HDL-C, high density lipoprotein choles-
terol; LDL-C, low density lipoprotein cholesterol; TG, triglyceride, FBG, fasting blood glucose.
*P-values were obtained by using independent t-test for continuous variables or chi-square test for categorical variables. ‘Log transformation was performed for analyses.

Korean J Fam Pract. 2017,7(4):527-532

www kafm.or.kr 529



KJFP

Korean Journal of Family Practice

(42.1%), TTHA] QF2- 18- 34,25375(294%) 3L, =
o] HRAYS} 18- 1,1007(12.2%), THA] o8- -2 =]
B|vkol| 4] 31EQto] HEANEE S-S 2 3731(26.3%), LR A| 9RO
16,3588(14. 1%)2;1029;0] R e = PR -

2 A |2H-E-(person year 1]—H O Ho|&
a1 Qlck o] AR A E L rater= 2.08, HRS 1.30, 95% CI= 1.24-1.35, ©]
AT rater=3.60, HR 1.66, 95% Cli= 1.56-1.77, -5 H]UT rate+=2.84,
HR 1.11,95% CI 105-1.18 0% o]Ayalgtoll 4] 118i¢ke] o]gh-8a} HR
o] 7Hak A Lrer ”T’/P P<0.001).

Table 4+= 31} HHA

1o
BN
211
-3
=)
il
=
N e
(o]
o
iy
z
1o
O

Jong-Eun Lee, et al. Predictability of Hypertension according to Major Cardiovascular Disease Risk Factor

o

ARt Al Akt el W) 913 ol e
= AHH T frE ] AAE STkl itk ] VA S1/d0]
UCE? o Lol A= ARG 0] 4 @ Ax0)A; A EA| A
2Ho] QIBQIARQ] HHE Rk o] S Ul oA AT F (AL AU A
T3, 4] Al e Al 3, A2 A F)o] AJ9le] arEe)
ot HA| 7} o) om, 53] 2L o) Ao 71 7kt o S0k
E2golet= AS S8k

o] dAtof A HA BT Al S L] ARl dAdellA
ALERY o SRRk M AL E QALY Sat Aot ko] -0t kA
£ HojFs e QUeER0 AR O} ;0l0] 15 E S A Ao A
= G4 A (normal glucose tolerance) 1TH T -5 AFofl -at)
i atol| A @eto] =okar, LEN O] FHEEo] =R oleRt A

Q14531 58 A1) At ol uhe ol AFolehs o7} 9]
o 244 0.5 S7hE 8% Q14eke awaleh wo] Zlofslin
FANPAI) o APAEE fmsln] SUstE Gurgehe ol

Table 3. Comparison of person year and HR (95% Cl) of hypertension according to components and combinations of metabolic syndrome at baseline

) Total Men Women
Variable
Rate HR (95% Cl) Rate HR (95% Cl) Rate HR (95% Cl)
Dyslipidemia* 2.08 1.30(1.24-1.35) 1.95 1.32 (1.24-1.40) 2.33 1.24(1.16-1.33)
High FBG* 3.60 1.66 (1.56-1.77) 3.70 1.78 (1.64-1.93) 3.42 1.47 (1.31-1.64)
High WC* 2.84 1.11(1.05-1.18) 2.64 1.05(0.97-1.14) 3.10 1.17(1.07-1.27)
Dyslipidemia+High FBG 4.45 1.74 (1.60-1.89) 474 1.91(1.73-2.12) 3.86 1.43(1.24-1.66)
Dyslipidemia+High WC 3.40 1.23(1.16-1.32) 2.82 1.15 (1.06-1.26) 4.79 1.30 (1.18-1.44)
High FBG+High WC 5.71 1.56 (1.40-1.74) 5.13 1.55 (1.35-1.78) 6.69 1.56 (1.32-1.84)
High BP+High FBG+High WC 6.34 2.03(1.85-2.22) 5.97 2.11(1.85-2.41) 7.10 1.88(1.66-2.13)

Values were calculated by using multivariable cox hazard regression analysis with adjustment for age, sex, body mass index, smoking status, alcohol intake, physical ac-
tivity. Rate (person year) means the prevalence of hypertension among 100 people during 1 year. P-values were obtained by using chi-square test.

HR, harzard ratio; Cl, confidence interval; FBG, fasting blood glucose; BP, blood pressure.

*Low density lipoprotein cholesterol >160 mg/dL or high density lipoprotein cholesterol <40 mg/dL in men or <50 mg/dL in women or TG >200 mg/dL. ‘High fasting
blood glucose (FBG) >100 mg/dL. *High waist circumference (WC) >90 cm in men or >85 cm in women. ‘High BP was diagnosed by physician.

Table 4, Comparison of person year and HR (95% Cl) of hypertension according to the number of MSCs

Total Men Women
MSC (n)
Rate HR (95% Cl) Rate R (95% Cl) Rate R (95% Cl)
0 1.29 1 1.34 1 1.25 1
1 2.35 1.28 (1.22-1.35) 2.21 1.34(1.25-1.43) 2.60 1.20(1.11-1.29)
2 3.76 1.58(1.48-1.69) 3.34 1.63(1.49-1.79) 470 1.49 (1.34-1.65)
3 6.34 2.05 (1.80-2.35) 5.97 2.21(1.86-2.63) 7.10 1.81(1.46-2.25)
P-value* <0.001 <0.001 <0.001

Values were calculated by using multivariable cox hazard regression analysis with adjustment for age, sex, body mass index, smoking status, alcohol intake, physical ac-
tivity. Rate (person year) means the prevalence of hypertension among 100 people during 1 year.

HR, harzard ratio; Cl, confidence interval; MSC, metabolic syndrome component.
*P-values were obtained by using chi-square test.
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