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The Association of Pulse Pressure and Pre-Metabolic Syndrome
in Korean Middle Aged Men
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Pulse pressure is an independent risk factor for cardiovascular disease. The aim of the present study was to assess the

association between pulse pressure and metabolic syndrome in Korean men. The study subjects were 8,439 adults aged
40 to 64 years, who underwent health screening examination from January 2012 to December 2014 at the Health
Promotion Center of one hospital in Gyeonggi-do for general health check-up. They include the metabolic syndrome
absent group (Absent, n=3,078), the pre-metabolic syndrome group (Pre-MetS, n=4,242) and the metabolic syndrome
group (MetS, n=1,119). Progressive increase in pulse pressure was demonstrated for increasing components of the
metabolic syndrome (P<0.001). The pulse pressure according to the degree of the metabolic syndrome was higher in
the pre-MetS and MetS groups compared to the Absent group (P<0.001). Systolic and diastolic blood pressure, total
cholesterol, triglyceride, fasting glucose, and abdominal obesity positively correlated with pulse pressure (P<0.001).
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Table 1. Clinical and biochemical characteristics according to the metabolic syndrome status
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Variable Absent Pre-MetS MetS P-value
(N=3,078) (N=4,242) (N=1,119)
Age (yr) 48.30+6.24 49.10+6.42" 50.04+6.72" <0.001
Height (cm) 170.4145.87 170.57+5.88 171.14%6.05°" 0.002
Weight (kg) 67.77+7.57 73.00+8.90" 80.38+10.20" <0.001
BMI (kg/m®) 23.41+4.69 2520+6.18" 27414285 <0.001
Waist circumference (cm) 79.97+5.53 85.07+6.53" 91.89+6.80" <0.001
Hip circumference (cm) 92.56+4.36 95.23+4.98" 98.86+5.59" <0.001
Systolic blood pressure (mmHg) 107.431£9.21 114.774£13.24" 123.67+14.79" <0.001
Diastolic blood pressure (mmHg) 69.23+7.60 74.60%10.13" 80.91+10.73" <0.001
Total cholesterol (mg/dL) 191.97430.76 201.06+34.96" 200.65+36.53" <0.001
HDL-cholesterol (mg/dL) 56.89+11.14 50.10+11.26" 4438+10.42°F <0.001
LDL-cholesterol (mg/dL) 120.13£28.31 126.74%31.31" 123.22+33.12" <0.001
Triglyceride (mg/dL) 91.41430.00 167.92496.77" 240.51+111.08" <0.001
Fasting glucose (mg/dL) 85.56£7.35 96.17+22.31" 112.85+32.70" <0.001
hs-CRP (mg/dL) 0.15%0.57 0.17£0.43 0.20£0.50°" 0.012
HbAlc (%) 5454031 5.7740.84" 6.30%1.17°" <0.001
Insulin (uU/mL) 3.4342.00 530+2.61" 7474358 <0.001
HOMA-IR 0.1310.34 0.27+0.62" 0.46+1.01°" <0.001
Uric acid (mg/dL) 5.75+1.15 6.04+1.26" 6.23+1.42°" <0.001
Metabolic syndrome components
High blood pressure® 0 987 (23.3) 623 (55.7) <0.001
Low HDL-cholesterol® 0 637 (15.0) 489 (43.7) <0.001
High fasting glucose® 0 1,102 (26.0) 736 (65.8) <0.001
Abdominal obesity® 0 996 (23.5) 803 (71.8) <0.001
High triglyceride® 0 2,191 (51.7) 996 (89.0) <0.001

Calculated by one way ANOVA and scheff¢ test.
Values are presented as mean + SD.
%; Calculated by y-test. Data are presented as number (%).

AbbreVlatlons MetS, metabolic syndrome; BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein; hs-CRP,

hlgh sensitivity C-reactive protein; HbAlc, hemo globln Alc.

; Significantly different from Normal at P<0.05, T; Significantly different from Pre-MetS at P<0.05.
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Fig. 1. Mean pulse pressure level according to the metabolic syn-
drome status. The Pre-MetS and MetS increase significantly by
the pulse pressure level at P<0.001. Absent; 37.97£5.55, Pre-
MetS; 39.8717.22, MetS; 42.78£9.01. Abbreviations: MetS, meta-
bolic syndrome.
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T} Pre-MetS+v- 3} MetSw-oll A 9k 2, Pre-MetSw-H.T}
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(37.97£5.55)X.t} Pre-MetS+(39.871+7.22)3F MetS(42.78
+9.01)°l1 4] 301, Pre-MetS B U= MetS:rLO] =
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Table 2. Prevalence of patients and pulse pressure according to
the increasing number of metabolic syndrome risk factors

Number of metabolic Numbeor of Pulse
. case (%) P-value
syndrome risk factors (n=8,439) pressure
0 3,078 (36.5)  37.97%5.55
1 2,571 (30.5)  39.30%6.74
2 1,671 (19.8)  40.74£7.83
<0.001
3 850 (10.1)  42.54+8.93
4 248 (2.9)  43.57%9.26
5 21(02)  43.09%9.54
Normal 7,320 (86.7)  39.07%6.64
<0.001
MetS 1,119 (11.3)  42.78%+9.01

Calculated by Independent #-test and one way ANOVA.
Values are presented as mean + SD.
Abbreviations: MetS, metabolic syndrome.

Table 3. Correlation between pulse pressure level and metabolic
syndrome risk factors

. . Pulse pressure
Metabolic syndrome risk factors

r P-value
Systolic blood pressure (mmHg) 0.655 <0.001
Diastolic blood pressure (mmHg) 0.156 <0.001
Total cholesterol (mg/dL) 0.040 <0.001
HDL-cholesterol (mg/dL) 0.018 0.095
LDL-cholesterol (mg/dL) 0.017 0.111
Triglyceride (mg/dL) 0.064 <0.001
Fasting glucose (mg/dL) 0.099 <0.001
Abdominal obesity 0.112 <0.001

Calculated by Pearson correlation coefficient.
Abbreviations: HDL, high density lipoprotein; LDL, low density
lipoprotein.

= [e]
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Thr(42.7849.01)2] "9to] 3 SktKP<0.001) (Table 2).
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Table 4. Pulse pressure levels with/without each metabolic syndrome risk factors

Metabolic syndrome risk factors With me@bollc syndrome Without metabohc syndrome P-value
risk factor risk factor
. . 40.54+7.71 39.30+6.91
Abdominal obesity (n=1,799) (n=6,640) <0.001
. 45.2419.74 38.22+5.54
High blood pressure (n=1,610) (n=6,829) <0.001
. 41.22+7.96 39.10%+6.78
High blood glucose (n=1838) (n=6,601) <0.001
. . . 40.01£7.33 39.29+6.96
High triglyceride (n=3,187) (n=5252) <0.001
39.41£7.11 39.59+7.11
Low HDL-cholesterol (n=1,126) (n=7313) 0.431
Calculated by independent #-test.
Values are presented as mean + SD.
Abbreviations: HDL, high density lipoprotein; LDL, low density lipoprotein.
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