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ABSTRACT

Background and Objectives: Prehypertension (preHT) is considered to a precursor of hypertension and it is a
predictor of excessive cardiovascular risk. We investigated the rates and determinants of progression to hypertension
(HT) among local residents aged 45 or over, and we compared the differences in demographic factors, anthro-
pometric measurements, life styles and metabolic profiles between the progression individuals and non-pro-
gression individuals. Subjects and Methods: Data from the Hallym Aging Study, which was conducted 3 years
apart were used to form the sample of 489 adults. PreHT was defined by the Joint National Committee (JNC-7)
criteria. We conducted interviews to determine the life style (alcohol, smoking and exercise) and the measured
obesity indices. The metabolic profiles were fasting blood sugar (FBS), cholesterol, triglyceride and high density
lipoprotein (HDL)-Cholesterol. The factors related to progression to HT were examined by using multiple logistic
regression analysis. Results: The progression rate to HT was 56.4% (56.9% in men, 55.9% in women). The pre-
sence of metabolic syndrome was significantly greater and the body mass index (BMI) and systolic blood pressure
were significantly higher in the progression group compared with the non-progression group (p=0.0475, p=0.0099,
p=0.0082, respectively). Important determinants of progression to HT are a BMI=>25 kg/m’ [odds ratio (OR):
2.26, 95% confidence interval (CI): 1.02-5.22] and a diastolic blood pressure of 85-89 mmHg (OR: 6.11, CI:
1.55-24.13). Changes of FBS (/FBS) and pulse pressure (/PP) according to a time interval of 3 years are the
significant related factors (OR: 3.40, CI: 1.04-11.13 and OR: 9.40, CI: 2.19-40.12, respectively). Conclusion:
PreHT frequently progresses to HT over a period of 3 years. A higher BMI and diastolic blood pressure at the
index survey are significantly related to progression. £/ FBS and /PP are also important determinants. Therefore,
early recognition of preHT and intensive life style modification are needed to prevent progression to HT. (Korean
Circ J 2008;38:43-50)
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Census of all residents aged 45 years or more in Chuncheon
N=71,061
(45—64: 50,177, 65 years or more: 20,884)

v

200 out of 1,408 census tracts were randomly sampled

according to residence area

'

Study population for 1st wave survey by systematic sampling
2003.3.5-3.23
N=1,514 (45—64 : 449, 65 years or more: 1,065)

v

Study participants for 2nd wave survey
2004. 1. 8-7.19, N=922
Eligible participants for study
N=855

v

Follow-up and new study participants from 1st and 2nd wave survey
2007.1—2007. 6, N=702

Eligible for the analysis of prehypertension over a period of 3 years
N=149

Fig. 1. Flow chart of the study population for Hallym Aging Study.
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Table 1. Comparison of demographic data and lifestyle habits
according to blood pressure at baseline survey in 2004

Variables NT PreHT HT p
n=68 n=149 n=272
Age (y) 658+19.2 663184 68.6£8.0 0.0047
Sex, n (%)
Men 25(36.8) 65 (43.6) 122 (44.9) 0.4830
Women 43 (63.2) 84 (56.4) 150 (55.1)
Alcohol, n (%)
None 35(52.2) 80 (54.1) 148 (54.6)
Ex 7(10.5) 18 (12.2) 26(9.6) 0.9319
Current 25 (37.3) 50 (33.7) 97 (35.8)
Smoke, n (%)
None 45 (66.2) 83 (55.7) 170 (62.5)
Ex 9(13.2) 40 (26.9) 73 (26.8) 0.0275
Current 14 (20.6) 26 (17.4) 29 (10.7)
Exercise, n (%)
No 54 (79.4) 123 (82.6) 228 (83.8)  0.6855
Yes 14 (20.6) 26 (17.4) 44 (16.2)

NT: normotension, PreHT: prehypertension, HT: hypertension
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Table 2. Comparison of metabolic profiles according to blood pressure at baseline survey in 2004

Variables NT (n=68) PreHT (n=149) HT (n=272) p
MetSynd, n (%)
No 54 (83.1) 72 (57.1) 80 (36.5) <0.0001
Yes 11 (16.9) 54 (42.9) 139 (63.5)
BMI (kg/m?) 23.6£3.3 251=%3.1 258=£3.2 <0.0001
Cholesterol (mg/dL) 194.6 £36.7 202.31+34.0 201.9+34.2 0.2587
HDL-C (mg/dL) 51.5t16.4 52.21t18.3 50.5£16.9 0.6445
FBS (mg/dL) 949+t 14.5 101.5+t24.1 104.31£29.4 0.0291
TG (mg/dL) 136.7£62.8 160.9£89.9 181.9£111.9 0.0021
hs-CRP (mg/dL) 0.18£0.25 0.15£0.18 0.23£0.39 0.0443
SBP (mmHg) 108.3+9.3 1274=£6.5 147.0+16.7 <0.0001
DBP (mmHg) 66.6£8.0 781%+6.3 86.6t11.6 <0.0001

NT: normotension, PreHT: prehypertension, HT: hypertension, MetSynd: metabolic syndrome, BMI: body mass index, HDL-C: high
density lipoprotein-cholesterol, FBS: fasting blood sugar, TG: triglyceride, hs-CRP: high sensitivity-C reactive protein, SBP: systolic blood

pressure, DBP: diastolic blood pressure

Table 3. Progression rate to hypertension

Change of BP group in 2007, n (%)

BP group at baseline survey in 2004, n (%)

NT (n=30) PreHT (n=108) HT (n=351)
NT (n=68) 13 (19.1) 30(44.1) 25 (36.8)
PreHT (n=149) 14( 9.4 51(34.2) 84 (56.4) <0.0001
HT (n=272) 3(11) 27(9.9) 242 (89.0)

BP: blood pressure, NT: normotension, PreHT: prehypertension, HT: hypertension
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Table 4. General characteristics between progression and non-
progression group

Non-progression Progression

Variables (n=51) (n=84) p
Age (y) 66.71+8.1 66.6+7.9 0.9474
Sex, n (%) 0.9177
Men 22(43.1) 37 (44.1)
Women 29 (56.9) 47 (55.9)
Alcohol, n (%) 0.6725
None 27 (52.9) 44 (53.0)
Ex 8 (15.7) 9(10.8)
Current 16 (31.4) 30(36.2)
Smoke, n (%) 0.9034
None 28 (54.9) 47 (56.0)
Ex* 13 (25.5) 23(274)
Current 10 (19.6) 14 (16.6)
Exercise, n (%) 0.5092
No 43 (84.3) 67 (79.8)
Yes 8 (15.7) 17 (20.2)
MetSynd, n (%) 0.0475
No 29 (69.1) 36 (50.0)
Yes 13(30.9) 36 (50.0)
BMI (kg/m?) 24.2+3.1 257%3.0 0.0099
Cholesterol (mg/dL) 201.4+389 202.7£32.2  0.8420
HDL-C (mg/dL) 54.0%+18.6 51.1£184  0.3829
FBS (mg/dL) 99.9+23.1 102.1+254  0.6087
TG (mg/dL) 148.3£81.8 170.5£99.1  0.1856
hs-CRP (mg/dL) 0.14£0.15 0.15+£0.20 0.7538
SBP (mmHg) 126.1%£6.0 129.1£6.3 0.0082
DBP (mmHg) 76.81+6.1 789%6.7 0.0804

*Previous history. MetSynd: metabolic syndrome, BMI: body mass
index, HDL-C: high density lipoprotein-cholesterol, FBS: fasting
blood sugar, TG: triglyceride, hs-CRP: high sensitivity-C reactive
protein, SBP: systolic blood pressure, DBP: diastolic blood pressure
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Table 5. Determinants of progression to hypertension from univariate and multivariate logistic regression model

Variables Non-progression vs progression (n) Univariate OR (95% CI) Multivariate OR (95% CI)
BMI (kg/m?) <25 27/31 1.0 1.0
=25 18/46 2.23 (1.05-4.71) 2.26 (1.02-5.22)
SBP (mmHg) 120-129 33/43 1.0 1.0
130-139 16/39 1.87 (0.89-3.91) 1.00 (0.36-2.80)
DBP (mmHyg) 80-84 21/27 1.0 1.0
85-89 4/21 4.08 (1.22-13.72) 6.11 (1.55-24.13)

Univariate analysis: age and sex were adjusted. Multivariate analysis: age, sex, BMI, cholesterol, HDL-C, FBS, TG, hs-CRP, SBP, DBP and
pulse pressure were adjusted. BMI: body mass index, HDL-C: high density lipoprotein-cholesterol, FBS: fasting blood sugar, TG: triglyceride, hs-
CRP: high sensitivity-C reactive protein, SBP: systolic blood pressure, DBP: diastolic blood pressure, OR: odds ratio, CI: confidence interval
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Table 6. Determinants of progression to hypertension from univariate and multivariate logistic regression model

Variables Non-progression vs progression (n) ~ Univariate OR (95% CI)  Multivariate OR (95% CI)
FBS (mg/dL) Not change or decrease 30/33 1.0 1.0

<10 14/27 1.75 (0.78-3.95) 1.62 (0.65-4.03)

>10 6/21 3.18 (1.13-8.94) 3.40 ( 1.04-11.13)
PP (mmHg) Not change or decrease 28/20 1.0 1.0

<20 20/44 0.31 (1.41-6.72) 3.50 (1.47-8.33)

>20 3/20 9.33 (2.44-35.70) 9.40 (2.19-40.12)

Univariate analysis: age and sex were adjusted. Multivariate analysis: age, sex, BMI, cholesterol, HDL-C, FBS, TG, hs-CRP, SBP, DBP and
pulse pressure were adjusted. FBS: fasting blood sugar, PP: Pulse pressure, BMI: body mass index, HDL-C: high density lipoprotein-
cholesterol, TG: triglyceride, hs-CRP: high sensitivity-C reactive protein, SBP: systolic blood pressure, DBP: diastolic blood pressure, OR: odds

ratio, CI: confidence interval
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