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Risk Factors of Prehypertension in Korean Adults:

The Korean National Health and Nutrition Examination Survey 2005
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Purpose: The purpose of this study was to investigate the risk factors related to prehypertension in Korean adults.
Methods: The data were obtained from the Korean National Health and Nutrition Examination Survey 2005. The
subjects of this study were 3,981 adults aged over 20 years of age. Demographic characteristics, alcohol drinking,
smoking, physical activity, stress, BMI, serum lipid profiles and blood pressure were analyzed in this study. Results:
Prevalence of prehypertension was 38.9% in this study. As the result of multiple logistic regression, the risk of
prehypertension in male, elderly and low income persons was increased. And the risk of prehypertension was
increased in the case of problem drinking, alcohol abuse, formal smoker, overweight, obesity and hyperlipidemia
in triglyceride. Conclusion: To decrease prehypertension prevalence, it is necessary to detect and manage the
influencing risk factors of prehypertension such as alcohol drinking, smoking, obesity, physical activity, stress and

serum lipid profiles.
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Table 1. Differences of general characteristics between normotension and prehypertension (N=3,981)
Normotension Prehypertension
Characteristics Categories (n=2,432) (n=1,549) X ort p
M £ SD or n (%) M+ SD or n (%)

Age (yrs) 40.47 +12.94 47.78 £ 14.67 -16.476 .000

20~29 473 (19.4) 175 (11.3)

30~39 825(33.9) 286 (18.5)

40 ~ 49 623 (25.6) 457 (29.5) 267.824 .000

50 ~ 59 272 (11.2) 273 (17.6)

60 ~ 69 163 (6.7) 220 (14.2)

=170 76 (3.1) 138 (8.9)
Gender Male 719 (29.6) 881 (56.9)

Female 1,713 (70.4) 668 (43.1) 293.637 000
Education < Elementary school 317 (13.0) 376 (24.3)

Middle school 216 (8.9) 191 (12.3)

High school 947 (38.9) 535 (34.5) 113.098 000

= College 952 (39.1) 447 (28.9)

< 100 287 (11.9) 284 (18.5)
Monthly income 100 ~ < 200 589 (24.5) 407 (26.5) 46,356 000

(10,000 won) 200 ~ < 300 615 (25.5) 380 (24.8) ’ ’

= 300 917 (38.1) 464 (30.2)
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Table 2. Differences of alcohol drinking, smoking, obesity, physical activity, stress and serum lipid profiles (N =3,981)
Normotension Prehypertension
Characteristics Categories (n=2,432) (n=1,549) x? p
n (%) n (%)
Alcohol drinking Normal 2,045 (85.7) 1,120 (74.6)
(n=3,886) Problem drinking 101 (4.2) 101 (6.7)
Alcohol abuse 214 (9.0) 255(17.0) 76.803 000
Alcohol dependence 25 (1.0) 25(1.7)
Smoking experience Nonsmoker 1,680 (70.4) 722 (48.1)
(n=3,886) Former smoker 249 (10.4) 349 (23.3) 209.305 .000
Current smoker 456 (19.1) 430 (28.6)
BMI Normal 1,414 (58.3) 517 (33.6)
(n=13,962) Overweight 551 (22.7) 441 (28.7) 256.358 .000
Obesity 460 (19.0) 579 (37.7)
Daily activity level Resting 24 (1.0) 28(1.9)
(n=3,886) Mild 1,059 (44.4) 646 (43.0)
Moderate 1,075 (45.1) 607 (40.4) 31,193 000
Severe / very severe 227 (9.5) 220 (14.7)
Severe physical None 1,667 (69.9) 1,032 (68.8)
activity frequency 1~2 356 (14.9) 238 (15.9) 1.699 637
(day/week) (n=3,886) 3~4 173 (7.3) 120 (8.0) ’ ’
=5 189 (7.9) 111(7.4)
Moderate physical None 1,249 (52.4) 793 (52.8)
activity frequency 1~2 336 (14.1) 191 (12.7) 1534 674
(day/week) (n=3,886) 3~4 276 (11.6) 180 (12.0) ’ ’
=5 524 (22.0) 337 (22.5)
None 289 (12.1) 237 (15.8)
Stress levels Low 1,307 (54.8) 744 (49.6) 18.176 1000
(n=3,886) Moderate 663 (27.8) 416 (27.7)
High 126 (5.3) 104 (6.9)
Total Cholesterol Normal 2,316 (96.3) 1,433 (93.4) 17.609 000
(n=3,940) Hyperlipidemia 89 (3.7) 102 (6.6) ’ ’
HDLCholesterol Normal 1,771 (73.6) 972 (63.3) 47142 000
(n=3,940) Hyperlipidemia 634 (26.4) 563 (36.7) ’ ’
LDL Cholesterol Norma? . . 2,249 (95.7) 1,335 (92.3) 19.492 000
(n=13,798) Hyperlipidemia 102 (4.3) 112(7.7)
Triglyceride Norma? . . 2,228 (92.6) 1,268 (82.6) 94353 000
(n=3,940) Hyperlipidemia 177 (7.4) 267 (17.4)

BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein.
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Table 3. The factors affecting prehypertension prevalence

gQle] TEeE A7) WAl Al A

(N=3,981)

Crude OR (n=3,981)

Adj OR (n= 3,665)

Variables
OR (95% CI) P OR (95% CI) P
Age (yrs)
20 ~29 1.0 1.0
30~ 39 0.937 (0.752 ~ 1.167) 0.854 (0.663 ~ 1.100)
40 ~ 49 1.983 (1.605 ~ 2.449) 000 1.636 (1.263 ~2.118) 000
50 ~59 2.713 (2.131 ~ 3.453) 1.937 (1.417 ~2.649)
60 ~ 69 3.648 (2.794 ~4.763) 2.731 (1.905~3.916)
=70 4.908 (3.531 ~ 6.822) 4.207 (2.650 ~ 6.678)
Gender
Female 1.0 000 1.0 000
Male 3.142 (2.751 ~ 3.589) 2.999 (2.358 ~3.814)
Education
= College 1.0 1.0
High school 1.203 (1.031 ~ 1.404) 000 1.095 (0.898 ~ 1.335) 269
Middle school 1.883 (1.504 ~2.358) 1.252 (1.019 ~ 1.538)
< Elementary school 2.526 (2.095 ~ 3.046) 1.368 (0.998 ~ 1.875)
Monthly income (10,000 won)
= 300 1.0 1.0
200 ~ <300 1.221 (1.030 ~ 1.447) 000 1.316 (1.075~1.611) 041
100 ~ <200 1.366 (1.154 ~1.616) 1.252 (1.019 ~ 1.538)
<100 1.956 (1.604 ~2.385) 1.138 (0.872 ~ 1.486)
Alcohol drinking
Normal 1.0 1.0
Problem drinking 1.826 (1.373 ~2.429) 000 1.453 (1.037 ~2.034) 015
Alcohol abuse 2.176 (1.789 ~ 2.646) 1.397 (1.095~ 1.781)
Alcohol dependence 1.826 (1.044 ~3.194) 0.984 (0.517 ~1.872)
Smoking experience
Nonsmoker 1.0 1.0
Formal smoker 3.261 (2.712 ~3.922) .000 1.264 (0.968 ~ 1.651) .002
Current smoker 2.194 (1.874 ~2.570) 0.820 (0.633 ~ 1.062)
BMI
Normal 1.0 1.0
Overweight 2.189 (1.864 ~2.571) .000 1.900 (1.579 ~2.286) .000
Obese 3.443 (2.938 ~4.034) 2.939 (2.443 ~3.537)
Daily activity level
Resting 1.0 1.0
Mild 0.523 (0.300 ~0.910) 000 0.921 (0.463 ~ 1.834) 801
Moderate 0.484 (0.278 ~0.842) 0.918 (0.459 ~ 1.834)

Severe / very severe

0.831 (0.467 ~ 1.478)

0.815 (0.398 ~ 1.673)

BMI, body mass index.

-287-



AU eE| A A 21, A3 E, 2009

Table 3. The factors affecting prehypertension prevalence (continue)

(N=3,981)

Crude OR (n=3,981)

Adj OR (n= 3,665)

Variables
OR (95% CI) )4 OR (95% CI) )4
Severe physical activity frequency (day/week)

None 1.0 1.0

1~2 1.080 (.901 ~ 1.295) .637 0.905 (0.722 ~1.134) 174

3~4 1.120 (.877 ~1.432) 0.996 (0.739 ~ 1.341)

=5 0.949 (741 ~1.214) 0.728 (0.543 ~0.975)

Moderate physical activity frequency (day/week)

None 1.0 1.0

1~2 0.895 (0.734 ~1.092) .675 0.935 (0.732~1.194) 497

3~4 1.027 (0.834 ~1.264) 1.178 (0.917 ~ 1.514)

=5 1.013 (0.860 ~1.193) 1.020 (0.839 ~1.240)

Stress level

None 1.0 1.0

Low 0.694 (0.572~0.843) .000 0.959 (0.762 ~ 1.206) 242

Moderate 0.765 (0.620 ~ 0.945) 0.975 (0.760 ~ 1.249)

High 1.006 (0.737 ~1.374) 1.338 (0.927 ~1.931)

Total cholesterol
Normal 1.0 .000 1.0 974
Hyperlipidemia 1.852 (1.383 ~2.480) 0.992 (0.610~1.612)

HDL cholesterol
Normal 1.0 .000 1.0 738
Hyperlipidemia (low HDL) 1.616 (1.408 ~1.855) 0.971 (0.818 ~1.153)

LDL cholesterol

Normal 1.0 .000 1.0 128

Hyperlipidemia 1.850 (1.403 ~2.439) 1.407 (0.907 ~2.183)
Triglyceride

Normal 1.0 .000 1.0 .002

Hyperlipidemia 2.648 (2.164~3.242) 1.485 (1.151 ~1.916)

HDL, high density lipoprotein; LDL, low density lipoprotein.
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