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The Risk Factors of the Pre-hypertension and Hypertension
of Rural Inhabitants in Chungnam-do™
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ABSTRACT

The purpose of this study is to investigate risk factors of pre-hypertension and hypertension in rural residents. Nine
hundred and ninety four subjects aged 40—70 yrs in Chungnam-do participated in this study. The subjects (n = 824)
were classified into three groups of hypertensive, pre-hypertensive, and normotensive according to the Joint National
Committee (JNC) -7 criteria. The weight, body mass index (BMI), waist-hip ratio (WHR), and serum total protein,
albumin, BUN, and triglyceride (TG) were positively correlated with SBP and DBP. After adjusted by age, sex and
BMI, the total protein, albumin and TG were significantly correlated with SBP and DBP (p < 0.01). There was no
significant difference in eating habits according to the level of blood pressure. The serum albumin, creatinine, Glu-FBS,
Glu-PP 120, and triglyceride were higher in both prehypertensive and hypertensive group than in the normotensive
group. However, mean serum cholesterol was not different among three blood pressure groups. In this study, the common
risk factors of pre-hypertension and hyper-tension were male, age of fifties, lower education level, ex-smoking, higher
drinking frequency, higher BMI, body fat %, waist circumference, WHR, serum albumin and diabetes, even though the
degree of risks in these variables were higher in the hypertensive group. The higher BUN was a risk factor of pre-
hypertension, while the family history, prediabetes, serum total protein, Glu-PP 120 and higher alcohol drinking amount
were the risk factors of hypertension. This result suggests that maintaining good health habit and normal range of blood
parameters as well as controlling body weight have to be paid attention in order to prevent hypertention, and further
reseasch on the relationship of blood pressure and BUN are needed. (Korean J Nutr 2008; 41(8): 742~753)

KEY WORDS : hypertension, prehypertension, risk factor, rural inhabitants, Chungnam-do, anthropometry, life style,

blood parameters.
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Table 1. General characteristics of the subjects
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Variable Normotensive Pre-hypertensive Hypertensive Total p value
Sex Male 60 (17.0)" 136 (38.4) 158 (44.6) 354 (100) 0.000
Female 132 (28.1) 191 (40.6) 147 (31.3) 470 (100)
Age (yrs) <50 49 (34.8) 55 (39.0) 37 (26.2) 141 (100) 0.000
50—-60 66 (21.9) 135 (44.7) 101 (33.4) 302 (100)
60-70 73 (20.8) 125 (35.6) 153 (43.6) 351 (100)
>70 4 (13.3) 12 (40.0) 14 (46.7) 30 (100)
Mean + SD 56.43 + 8.14% 57.38 + 7.68° 59.30 +7.61°  57.87 +7.84  0.000
Education level literacy 17 (14.0) 45 (37.2) 59 (48.8) 121 (100) 0.060
Elementary school 119 (24.5) 203 (41.9) 163 (33.6) 485 (100)
Middle school 30 (27.3) 37 (33.6) 43 (39.1) 110 (100)
High school 20 (26.0) 31 (40.2) 26 (33.8) 77 (100)
College or above 6 (23.0) 8 (30.8) 12 (46.2) 26 (100)
Income (10,000 won < 50 63 (20.3) 119 (38.4) 128 (41.3) 310 (100) 0.253
/month) 50—-100 46 (25.6) 69 (38.3) 65 (36.1) 180 (100)
100—150 24 (28.0) 44 (45.8) 28 (29.2) 96 (100)
150—200 19 (33.9) 18 (32.2) 19 (33.9) 56 (100)
= 200 18 (23.7) 33 (43.4) 25 (32.9) 76 (100)
Family history of Have 19 (16.1) 42 (35.6) 57 (48.3) 118 (100) 0.012
hypertension None 171 (25.0) 276 (40.4) 236 (34.6) 683 (100)
Diabetes” Normal 136 (28.1) 194 (40.2) 153 (31.7) 483 (100) 0.000
Prediabetes 48 (19.3) 94 (37.7) 107 (43.0) 249 (100)
Diabetes mellitus 8 (8.7) 39 (42.4) 45 (48.9) 92 (100)
Total 192 (23.3) 327 (39.7) 305 (37.0) 824 (100)
1N (%)

2) Means with different letters within a row are significantly different from each other at p <0.05 as determined by Duncan's Multiple

Range Test

3) Cut off point of Normal: fasting blood glucose < 100 mg/dL and 2hr blood glucose < 140 mg/dL
Prediabetes: fasting blood glucose 100—125 mg/dL or 2hr blood glucose 140—199 mg/dL
Diabetes mellitus: fasting blood glucose = 126 mg/dL or 2hr blood glucose = 200 mg/dL
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Table 2. Life style of the three groups of the subjects

Variable Normotensive Pre-hypertensive Hypertensive Total p value
Smoking None 141 (25.5)" 227 (41.4) 184 (33.3) 552 (100) 0.003
Ex-smoking 19 (12.8) 61 (41.2) 68 (45.9) 148 (100)
Current smoking 28 (24.3) 38 (33.0) 49 (42.6) 115 (100)
Smoking amount <1/2 6 (16.2) 9 (24.3) 22 (59.5) 37 (100) 0.454
(pack) 1/2-1 12 (21.4) 24 (42.9) 20 (35.7) 56 (100)
> 29 (18.2) 59 (37.1) 71 (44.7) 159 (100)
Alcohol drinking None 88 (24.0) 154 (42.1) 124 (31.9) 366 (100) 0.068
Ex-drinking 39 (23.8) 61 (37.2) 64 (39.0) 164 (100)
Current drinking 61 (21.8) 109 (38.9) 110 (39.3) 280 (100)
Drinking frequency < 1per month 42 (31.8) 50 (37.9) 40 (30.3) 132 (100) 0.019
(fimes) 2—4per month 18 (18.0) 39 (39.0) 43 (43.0) 100 (100)
2-3per week 19 (20.9) 32 (35.2) 40 (44.0) 91 (100)
> 4 per week 9 (12.2) 26 (35.1) 39 (52.7) 74 (100)
Drinking amount 1-2 40 (29.9) 50 (37.3) 44 (32.8) 134 (100) 0.034
per serving 3-6 38 (21.6) 65 (36.9) 73 (41.5) 176 (100)
(glass) >7 11 .(13.9) 28 (35.4) 40 (50.6) 79 (100)
Exercise Iregularly 154 (23.1) 263 (39.5) 249 (37.4) 666 (100) 0.983
Regularly 36 (24.0) 61 (40.7) 53 (35.3) 150 (100)
Exercise frequency <2 1 (21.2) 20 (38.5) 21 (40.4) 52 (100) 0.000
per week (times) 3-4 22 (53.7) 11 (26.8) 8 (19.5) 41 (100)
25 6 (9.4 33 (51.6) 25 (39.1) 64 (100)

1 N (%)

Table 3. Anthropometric data by hypertension status of the subjects

Variable Normotensive Pre-hypertensive Hypertensive p value
Systolic blood pressure 1121 + 57" 128.1 + 6.2° 151.6 +11.6° 0.000
Diastolic blood pressure 69.7 + 5.4° 787 + 58° 90.5 + 9.0° 0.000

¥ (kg/m?) 23.0 + 29° 239 + 2.6° 244 + 32° 0.000
Percentage of body fat (%) 270 + 6.7 28.1 + 6.1 280 + 6.3 0.400
Waist circumference (cm) 822 =+ 67.1 88.6 =+ 88.0 82.7 + 8.0 0.415
WHR? 0.85+ 0.06° 0.87 = 0.06° 0.89 = 0.06° 0.000

1) Mean =+ SD, 2) Means with different letters within a row are significantly different from each other at p <0.05 as determined by

Duncan's Multiple Range Test, 3) BMI (Body Mass Index)
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Table 4. Biochemical parameters by hypertension status of the subjects
Variable Normotensive Pre-hypertensive Hypertensive p value
Total protein (g/dL) 7.76 + 0.42"%7 784+ 0.54° 7.98 £ 0.49° 0.000
Albumin (g/dL) 470 + 0.24° 478 + 0.30° 482+ 027° 0.000
BUN® (mg/dL) 1572 + 3.54 1604 =  4.32 1620 = 3.89 0.425
Creatinine (mg/dL) 0.93 + 0.13° 097 + 0.15° 098+ 0.16° 0.001
BUN/Creatinine ratio 17.01 = 3.99 16.69 = 4.69 1671 = 439 0.687
Glu-FBS? (mg/dL) 89.75 + 11.76° 96.89 + 23.67° 99.00 + 23.34° 0.000
Glu-PP120” (mg/dL) 120.62 + 40.15° 131.54 + 52.50° 139.09 + 56.29° 0.001
Triglyceride (mg/dL) 148.22 + 75.75° 173.48 + 104.86° 188.26 + 106.73° 0.000
Total cholesterol (mg/dL) 215.76 £ 34.95 221.57 = 41.46 218.89 £ 39.41 0.262
HDL-cholesterol (mg/dL) 49.02 +10.58 4726+ 9.96 4831 = 13.08 0.210
LDL-cholesterol (mg/dL) 127.28 + 30.48 131.19 + 3501 125.46 + 3534 0.101
Atherogenic Index’ 0.40 £ 0.13 0.40 £ 0.31 0.42 £ 0.20 0.554

1) Mean =+ SD, 2) Means with different letters within a row are significantly different from each other at p <0.05 as determined by
Duncan’'s Multiple Range Test, 3) BUN: Blood urea nitrogen, 4) Glu-FBS: Glucose Fasting Blood Sugar, 5) Glu-PP120: Glucose Post-
prandial 120minutes, 6) Atherogenic Index = HDL cholesterol/LDL cholesterol

Table 5. Correlation coefficients between blood pressure and anthropometric and biochemical factors

Pearson’s correlation

Partial correlation”

Variable
SBP DBP SBP DBP
Anthropometric factors
Weight 0.336™ 0.321™* 0.039 0.060
? (kg/m?) 0.274™* 0.167*
Percentage of body fat (%) 0.085 —0.074 0.064 0.088"
Waist circumference (cm) 0.045 0.071 —0.045 -0.014
WHR? 0.230™* 0.233"* 0.060 0.069*
Biochemical factors
Total Protein (g/dL) 0.248"* 0.226™ 0.188™* 0.200™**
Albumin (g/dL) 0.211* 0.252** 0.156™** 0.169™**
BUN? (mg/dL) 0.193* 0.185* -0.012 -0.012
Creatinine (mg/dL) 0.134 0.230"* 0.014 0.057
BUN/Creatinine 0.119 0.056 -0.011 —0.032
Glu-FBS” (mg/dL) 0.085 0.137 0.099™* 0.034
Glu-PP120% (mg/dL) 0.175 0.137 0.059 —0.004
Triglyceride (mg/dL) 0.222* 0.236™* 0.090* 0.098"*
Total cholesterol (mg/dL) 0.083 0.045 0.019 -0.010
HDL-cholesterol (mg/dL) —0.020 -0.018 0.051 0.025
LDL-cholesterol (mg/dL) 0.033 —0.028 -0.029 —0.055
Atherogenic Index” 0.001 0.024 0.057 0.058

1 p <0.05, #: p <001, ¥+ p <0.001.

1) Partial correlation by sex, age, BMI adjusted, 2) BMI (Body Mass Index) = Weight (kg)/

Height (m)?, 3) WHR: Waist-Hip Ratio, 4) BUN: Blood urea nitrogen, 5) Glu-FBS: Glucose Fasting Blood Sugar, 6) Glu-PP120: Glucose
Postprandial 120minutes, 7) Atherogenic Index = HDL cholesterol/LDL cholesterol



Table 6. Comparison of risk factors of hypertensive and prehypertensive vs normotensive by odds ratio

Prehypertensive vs normotensive

Hypertensive vs normotensive

Variable
OR (95% ClI) OR (95% ClI)
Sex Female 1.0 1.0
Male 1.57 (1.08~2.28)* 2.37 (1.62~3.45)*"
Age (Yrs) <50 1.0 1.0
50—59 1.82 (1.12~2.96)* 2.03 (1.20~3.44)**
60—69 1.53 (0.94~2.47) 2.78 (1.67~4.62)™*
>70 2.67 (0.81~8.83) 4.64 (1.41~1524)*
Education level llliteracy 1.0 1.0
Elementary school 0.64 (0.35~1.18) 0.40 (0.22~0.71)**

Middle school 0.47 (0.223~0.97)"

High school 0.59 (0.27~1.29)

College or above 0.50 (0.15~1.67)
Income (10,000 won/ <50 1.0

month) 50—-100 0.79 (0.49~1.29)
100—150 0.97 (0.54~1.74)
150—200 0.50 (0.25~1.02)
> 200 0.97 (0.51~1.86)

Family history of None 1.0

hypertension Have 1.37 (0.77~2.43)

0.41 (0.20~0.84)*
0.38 (0.17~0.83)*

0.58 (0.19~1.76)
1.0

0.70 (0.43~1.13)
0.57 (0.31~1.07)

0.49 (0.24~1.00)
0.68 (0.35~1.35)
1.0

2.17 (1.25~3.79)**

#: p<0.05, ##: p<0.01, ¥+ p<0.001
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Table 7. Comparison of risk factors related to smoking, alcohol drinking, exercise of hypertensive and prehypertensive vs normotensive

group by odds ratio

Prehypertensive vs normotensive

Hypertensive vs normotensive

Variable
OR (95% CI) OR (95% CI)
Smoking None 1.0 1.0
Ex-smoking 1.99 (1.14~3.48)* 2.74 (1.58~4.77)*"
Current smoking 0.84 (0.50~1.43) 1.34 (0.80~2.24)
Smoking amount (pack) <1/2 1.0 1.0
1/2-1 1.33 (0.38~4.63) 0.46 (0.14~1.44)
> 1.36 (0.44~4.18) 0.67 (0.25~1.82)
Alcohol drinking None 1.0 1.0
Ex-drinking 0.89 (0.55~1.44) 1.17 (0.72~1.89)
Current drinking 1.02 (0.68~1.54) 1.28 (0.85~1.94)
Drinking frequency < 1 per month 1.0 1.0
(times) 24 per month 1.82 (0.91~3.64) 2.51 (1.25~5.05)*

2—3 per week
> 4 per week

Drinking amount per 1-2
serving (cups) 3—¢
=7
Exercise Regular
Irregular
Exercise frequency per <2
week (times) 34
=5

1.42 (0.70~2.85) 2.21 (1.10~4.44)*
2.43 (1.03~5.75)* 4.55 (1.96~10.59) ***
1.0 1.0

1.37 (0.77~2.44) 1.75 (0.98~3.12)
2.04 (0.90~4.59) 3.31 (1.50~7.31)*"

1.0 1.0
1.01 (0.64~1.59) 1.10 (0.69~1.76)
1.0 1.0

0.19 (0.06~0.57)**
2.18 (0.69~6.90)

0.28 (0.10~0.77)*
3.03 (0.97~9.45)

#: p<0.05, ##: p<0.01, ¥+ p<0.001

oF AeAlel 197t 0.28v, wdte] §19
= frelHow viglth

AAAZA] 8L Dele] Azt

HIE vl

AAAZA B ARe] gget el gl o dek
o vA= S19E AvEY] Sist] AdEe V1l

uEY Aol nEske] wAkn|E ekl (Table 8).

= 0.199

AAZA = WHOS International Obesty Task Force
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Table 8. Comparison of risk factors related to anthropometric and biochemical parameters of hypertensive and prehypertensive vs

normotensive group by odds ratio

Prehypertensive vs normotensive

Hypertensive vs normotensive

Variable Cut off point
OR (95% CI) OR (95% CI)

BMI (kg/m?) <23 1.0 1.0

23-25 2.20 (1.28~3.79)** 2.31 (1.32~4.03)**

> 25 2.31 (1.32~3.98)*" 1.44 (0.79~2.62)
Percentage of body fat (%)" <257, <307 1.0 1.0

> 25", =307 1.59 (1.11~2.28)* 1.49 (1.04~2.14)*
Waist circumference (cm)” <907, <80t 1.0 1.0

>90", =807 1.53 (1.03~2.28)* 1.96 (1.31~2.92)**
WHR" <097, <o0.s8? 1.0 1.0

>09", =087 1.77 (1.19~2.61)** 1.70 (1.14~2.52)**
Total protein (g/dL) 6~8.4 1.0 1.0

<6or>8.4 1.74 (0.88~3.45) 2.46 (1.26~4.80)**
Albumin (g/dL) 3.5~5 1.0 1.0

<3.50r>5 2.37 (1.25~4.50)** 3.37 (1.80~6.33) "
BUN (mg/dlL) 8~25 1.0 1.0

<8or>25 7.91 (1.03~60.93)" 4.49 (0.55~36.75)
Creatinine (mg/dL)" 0.8~1.2",0.6~09F 1.0 1.0

<0.80or>1.27,<0.60r>09" 1.33 (0.78~2.25) 1.240 (0.72~2.14)
Glu-FBS (mg/dL) <126 1.0 1.0

> 126 1.66 (0.31~8.82) 1.43 (0.27~7.51)
Glu-PP120 (mg/dL) <200 1.0 1.0

> 200 2.08 (0.76~5.69) 3.00 (1.11~8.13)*
Diabetes Normal 1.0 1.0

Prediabetes 1.37 (0.91~2.07) 1.98 (1.31~2.99)**

Diabetes mellitus 3.42 (1.55~7.54)*" 5.00 (2.28~10.98) ***
Triglyceride (mg/dL) <200 1.0 1.0

> 200 1.06 (0.66~1.69) 1.53 (0.95~2.45)
Total cholesterol (mg/dL) <240 1.0 1.0

> 240 1.32 (0.71~2.47) 1.22 (0.64~2.30)
HDL-cholesterol (mg/dL) > 40 1.0 1.0

<40 1.57 (0.99~2.50) 1.58 (0.99~2.51)
LDL-cholesterol (mg/dL) <160 1.0 1.0

> 160 1.02 (0.49~2.12) 0.71 (0.33~1.54)

*: p<0.05, #x: p<0.01, *##: p<0.001

1) The variables showing sex difference in out off point was represented without symbol in total, with T inmale and ¥ in female
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