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Twelve-year Incidence of Hypertension and Its Risk Factors in a Lean Population:

the Kangwha Study

Hyeon Chang Kim, I Suh®, Kang Hee Lee”, Sun Ha Jee, Chang Soo Kim"”, Chung Mo Nam"”

Graduate School of Health Science and Management, Yonsei University
Department of Preventive Medicine, Yonsei University College of Medicine”

Objectives : The purpose of this study was to examine the
twelve-year incidence of hypertension, and to find risk factors for
the incidence in adult population in Kangwha County, Korea.

Methods : In 1986, 413 males(mean age 37 years) and 434
females(mean age 33 years) were examined in the Kangwha
Study. Among 764 non-hypertensive participants, 164 males and
214 females were reexamined in 1998. Blood pressure(BP) was
measured with standard mercury sphygmomanometers. Multiple
logistic regression analysis was used to estimate the relative risk
of risk factors on the incidence of hypertension.

Resulits : During the 12-year period, 68 of 164 males and 53 of
214 females developed hypertension. [n a multiple logistic model
adjusted for age and pulse rate, baseline BP, baseline body mass
index(BMI) and BMI change during the follow-up period were
significantly related to the incidence of hypertension. Adjusted

1.81-7.84) in males, and 12.72(95% Cl: 3.70-30.73) in females.
Compared with lower baseline BMI group, adjusted RRs of middle
baseline BMI group were 2.66(95% Cl: 1.19-5.70) in males, and
2.33(95% Cl: 0.95-5.55) in females. Adjusted RRs of upper
baseline BMI group were 3.52(95% Cl: 1.53-7.67)in males and
3.63(95% Cl: 1.50-8.43) in females. Increase of BMI was positively
related to the incidence in males(adjusted RR=2.71, 95% CI: 1.00-
6.71) and females(adjusted RR=3.05, 95% Cl. 1.29-6.88).
Conclusions : The twelve-year incidence of hypertension was
41.5% in males, and 25.8% in females. Baseline BP, baseline
BMI, and BMI change were strongly related to the incidence of

hypertension.

Key Words: Hypertension, Incidence, Risk factors, Body mass

Korean J Prev Med 1999;32(4):435-442

relative risk(RR)s of baseline high-normal BP were 3.90(95% Cl: index
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Table 1. Classification of blood pressure for adults age 18 and older

Category Systolic(mmHg) Diastolic(mmHg)
Normal <130 and <85
High-normal 130-139 or 85-89
Hypertension > 140 or > 90

Source: National High Blood Pressure Education Program, 1997
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Table 2. Blood pressure and related factors of hypertension in 1986 and 1998

Male Female
1986(n=413)  1998(n=198) 1986(n=434) 1998 (N=221)
mean & SD  mean + SD mean + SD  mean + SD

Age(years) 373+ 53 489+ 5.0 329 + 43 450+ 4.0
Height(cm) 1672+ 55 167.1 £ 59 1545+ 5.1 1547+ 53
Weight(kg) 645+ 93 676+ 99 546+ 15 59.1 + 8.2
BMI(kg/m?) 230+ 28 228+ 2.7 242+ 32 247 £ 3.1
Pulse rate(per 60 second) ~ 75.1 104 724 +10.3 742+ 89 69.1 + 84
SBP(mmHg) 1224 +143 134.8 £20.3 1113 £12.2 125.6 £20.3
DBP(mmHg) 71.1 £16.5 84.8 £12.5 625 +12.8 772 +£12.3

BMLI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure
Table 3. Change of weight, BMI, and blood pressure during 12 year-period

Male (n=198) Female (n=221)

Mean + SD Mean + SD
Weight(kg) 244 + 482 435+ 4.79
BMl(kg/m?) 092 + 1.83 1.63 £ 2.15
SBP(mmHg) 11.52 +17.80 13.46 +19.31
DBP(mmHg) 12.95 £15.26 14.05 £16.19

BMLI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure
Table 4. Comparison between follow-up and withdrawn cases

Male Female
Follow-up(n=164) Withdrawn{n=180) Follow-up(n=214) Withdrawn(n=206)
t

Mean + SD Mean + SD Mean 1 SD Mean + SD
Agefyears) 370+ 46 369£53 -005 331140 326+45 -122
Height(cm) 1672+ 56 1670+ 56 -040 1541 £51 1549+£50 162
Weight(kg) 645+ 87 627L£87 -186 550+ 74 542476 -LI1
BMl(kg/m?) 230+25 225+£25 -208% 231+28 226+27 -221*
Pulse(/60sec) 743 +£10.1 7454102  0.19 739+ 90 742+ 86 032
SBP(mmHg) 1190 +£106 1175 +105 -136 111.0 =104 109.7 £104 -125
DBP(mmHg) 68.1+£134 660152 -137 625+123 613 +114 -105

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure. *p<0.05
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Table 5. Prevalence and incidence of hypertension

Male Female
Prevalence in 1986 16.71% 3.23%
Prevalence in 1998 47.98% 25.79%
Twelve-year Incidence 41.46% 24.77%

Table 6. Comparison of baseline characteristics between incident and non-incident cases

Male

Female

Incident  Non-incident
cases(n=68) cases(n=96)

Mean + SD Mean + SD

Incident  Non-incident
cases(n=53)cases(n=161)

Mean + SD Mean + SD

Age(years) 37.0 £ 46 369+ 53
Age(years) 366+43 368148
Height(cm) 1672+ 59 1672+ 55
Weight(kg) 668 £81 629+ 87
BMIkkg/m?) 238 +24 225%25
Taste(Qto )t 22407 20+08
Pulse rate(per 60sec) 74.9 £104 739 + 9.9
Baseline SBP(mmHg) 122.7 + 9.7 1164 +£10.5
Baseline DBP(mmHg) 74.1 + 9.8  63.9 £14.0

-0.05

-0.30
0.1
2.88%*
3.56%*
1.23
0.67
391
5.52%*

3B31+£40 3R6+45 -122
334+ 41 328+£38 082
1533 £59 1544+48 -136
56381 546+71 144
239+30 229z 26 241*
22+08 20£08 155
737+£92 740+£90 024
1166 £ 109 1092+ 96 475+
630+ 157 624 +11.1 031

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure. *p<0.05, **p<0.01. 1
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Table 7. Crude and adjusted relative risks of baseline blood pressure, BMI, and BMI change for the incidence of hypertension

Category Numbers Numbers Twelve-year Crude relative risk Adjusted relative
observed of cases incidence (95% Cl risk* (95% Cl)
Baseline BP
Normal 125 42 33.9% 1.00 1.00
High-normal 39 26 67.1% 1.98 (1.43-2.75) 3.90 (1.81-7.84)
Baseline BMI
1790-21.73 59 15 26.1% 1.00 1.00
Male 21.74-2422 56 26 46.9% 1.80 (1.08-3.00) 2.66 (1.19-5.70)
24.23 -39.08 49 27 55.6% 2.13 (1.30-3.50) 3.52(1.53-7.67)
BMI change
unchanged' 123 49 40.1% 1.00 1.00
increased 20 11 56.1% 1.40 (0.90-2.17) 271 (1.00-6.71)
decreased 21 8 39.5% 0.99 (0.56-1.74) 0.70 (0.25-1.90)
Baseline BP
Normal 201 43 21.6% 1.00 1.00
High-normal 13 10 77.8% 3.60 (2.44-5.31) 12.72 (3.70-30.73)
Baseline BMI
1645 -21.56 70 11 ] 16.3% 1.00 1.00
Female 21.57-24.07 72 18 25.5% 1.56 (0.81-3.02) 2.33(0.95-5.55)
24.08 - 32.36 72 24 33.8% 2.07 (1.12-3.85) 3.63 (1.50-8.43)
BMI change
unchanged! 153 36 23.8% 1.00 1.00
increased 30 12 41.0% 1.72 (1.03-2.87) 3.05(1.29-6.88)
decreased 31 5 17.5% 0.73 (0.33-1.65) 0.48 (0.15-1.47

CI, confidence interval; BP, blood pressure, BMI, body mass index. *adjusted for other categories in the table and age, pulse rate; within the range of mean + one standard

deviation
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Table 8. Comparison of incidence of hypertension with other studies

Age Observation Incidence
distribution period male female
This study 27-57 (male)
11. 41.5% 8%
2546 (female) |10 Y ° 25.8%
CARDIA study *
black _ 16.4% 13.1%
white 1830 10years 7.8% 32%
TOHP-11
black . 25.7%
white 30-54 7.1 years 25.3%
Quebec state, Canada 35-64 5 years 16.9%
PRC-USA Collaborative Study*
urban Beijing 19.4% 13.1%
rural Beijing 3 20.9% 14.1%
urban Gwangzhou 3554 4 years 3.6% 5.9%
rural Gwangzhou 9.1% 43%
Framingham Study, 1988!
ages in 30-39 30-39 2 years 1.7% 0.8%
ages in 40-49 40-49 22% 1.8%

* the Coronary Artery Risk Development in (Young) Adults Study, the Trials of Hypertensin Prevention,
phase 1, ¥the People s Republic of China-United States of America Collaborative Study of Cardiovascular and
Cardiopulmonary Epidemiology, Ythe Framingham Heart Study. Source: Dyer et al, 1999; He et al, 1998;
Robitille et al, 1983; Wu et al, 1996; Dannenberg et al, 1988
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