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Objective: The elderly patients who have hypertension and consequently high cardiovascular risk are increasing
and require an appropriate medical management. An exaggerated elevation of blood pressure (BP) during exercise,
which is related to arterial stiffness and aging, has been reported to predict clinical outcome. This study was
conducted to identify the determinants of exaggerated hypertensive response during exercise in elderly hypertensive
patients.

Methods: One hundred and five hypertensive patients above 65 year-old, who took antihypertensive medications
more than 2 weeks and with controlled resting BP (< 140/90 mmHg), were included. Demographic data and
medications were obtained from interview and medical records. The patients then underwent a symptom-limited
treadmill exercise testing. Clinical determinants for exaggerated hypertensive response (systolic BP =210
mmHg in male, >190 mmHg in female) at 5~7 METS exercise were identified by multiple logistic regression
analysis.

Results: Eighteen patients (17%) showed exaggerated hypertensive response during exercise. Female gender, diabetes
mellitus, higher resting pulse rate, number of anti-hypertensive drugs, calcium channel blocker use and diuretic use
were significantly associated with exaggerated hypertensive response. After adjusting for confounding variables,
female gender (P=0.04), diabetes mellitus (P=0.01), calcium channel blocker use (P=0.01) and diuretic use (P=0.01)

remained as independent determinants for the exaggerated response.
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Conclusion: In elderly hypertensive patients, exaggerated hypertensive response during exercise is associated with
female gender, diabetes mellitus, calcium channel blocker or diuretic use. These results can be applicable to more

appropriate management for this high risk population.
Key Words: Hypertension, Elderly, Exercise tolerance test
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Table 1. Baseline characteristics in non-hypertensive and hypertensive response group

Total patients Non-hypertensive Hypertensive
(n=105) response group response group P
(n=87, 83%) (n=18, 17%)

Age, Years 682 682 67x1 0.37
Sex, Male/Female 62/43 57/30 5/13 0.003
BMI, kg/m2 24.0+5.56 23.9+6.2 244425 0.85
Diabetes mellitus (%) 26 (25%) 18 (17%) 8 (44%) 0.03
Dyslipidemia (%) 21 (20%) 17 (20%) 4 (22%) 0.80
Smoking (%) 35 (33%) 28 (32%) 7 (39%) 0.58
Resting SBP, mmHg 122+12 122+12 122+16 0.81
Resting DBP, mmHg 7519 7618 71£10 0.05
Resting pulse rate, /min 72+15 70+15 79+16 0.02
SBP at 7 METS, mmHg 162+28 152+19 208+9 <0.001
DBP at 7 METS, mmHg 97+23 92+19 117127 <0.001
Pulse rate at 7 METS, /min 115+17 112+16 115+17 <0.001
Exercise capacity, METS 10.6:2.0 10.8£2.0 9.9+1.9 0.07
Number of anti-hypertensive drugs 1 (%) 44 (42%) 42 (48%) 2 (11%) 0.004

>2 (%) 61 (58%) 45 (52%) 16 (89%) 0.004
Beta blockers (%) 44 (42%) 39 (45%) 5 (28%) 0.18
CCB (%) 48 (46%) 34 (40%) 14 (78%) 0.004
ACEI/ARB (%) 67 (64%) 48 (55%) 19 (56%) 0.98
Diuretics (%) 32 (30%) 21 (24%) 11 (61%) 0.002

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; METS, metabolic equivalents for

oxygen consumption; CCB, calcium channel blocker;

angiotensin receptor bloker.

ACEI angiotensin converting enzyme inhibitor; ARB,
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Table 2. Univariate
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and multivariate determinants of exaggerated hypertensive response

Univariate analysis

Multivariate analysis

B S.E. 95% CI P B S.E. 95% CI P
Age -0.06 0.07 0.83~1.07 0.37 - - - -
Female 1.60 0.57 0.07~0.62 0.01 1.44 0.69 0.06~0.92 0.04
Diabetes 1.12 0.54 1.06~8.89 0.04 1.75 0.70 1.46~22.5 0.01
Smoking 0.29 0.54 0.47~3.83 0.58 - - - -
Dyslipidemia 0.16 0.63 0.34~4.03 0.80 - - - -
Resting SBP 0.01 0.02 0.96~1.05 0.81 - - - -
Resting DBP -0.06 0.03 0.89~1.00 0.06 - - - -
Resting pulse rate 0.01 0.02 1.00~1.07 0.03 - - - -
Number of anti- 2.01 0.78 1.62~34.4 0.01 - - - -

hypertensive drugs

Beta blockers -0.75 0.57 0.16~1.44 0.19 - - - -
CCB 1.65 0.61 1.58~17.1 0.01 1.89  0.74 1.56~27.9 0.01
ACEI/ARB 0.02 0.52 0.37~2.82 0.98 - - - -
Diuretics 1.60 0.55 1.70~14.4 0.003 1.86  0.70 1.64~25.1 0.01

SBP, systolic blood pressure; DBP, diastolic blood pressure; CCB, calcium channel blocker; ACEIL angiotensin

converting enzyme inhibitor; ARB, angiotensin receptor blocker; S.E.,
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