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Acute Resistance Exercise Attenuates the Cardiovascular Reactivity
to Cold Pressor Test in Healthy Adults

Eun Sun Yoon, Soo Hyun Park, Yong Hee Lee, Sae Young Jae

Department of Sport Science, The Health and Integrative Physiology Laboratory, University of Seoul, Seoul, Korea

Increased cardiovascular reactivity to sympathetic challenge is associated with increased risk of hypertension and
cardiovascular disease. Acute aerobic exercise blunts stress related cardiovascular reactivity, but whether acute
resistance exercise attenuates cardiovascular reactivity is unknown. We tested the hypothesis that acute resistance
exercise will attenuate hemodynamic reactivity to a cold pressor test in healthy adults. Using a randomized cross-over
trial, 20 healthy adults (9 males, 11 females; age, 2645 years; body mass index, 23.85+3.19 kg/m?) completed two
testing sessions, separated by 1 week. Sessions consisted of either a control condition or an acute resistance
exercise prior to cold pressor testing (two sets, eight exercises, 40%-60% of 1 repetition maximum for upper and
lower extremity). Blood pressure and heart rate measured at baseline, 30 seconds, and 120 seconds during a
3-minute cold pressor test (ice water, 4°C), and 30 seconds and 120 seconds post-cold pressor testing, respectively.
During the cold pressor test, there were significant increases in blood pressures and heart rate (p<0.05) in both
groups. However, acute resistance exercise attenuated increases in systolic blood pressure, but not heart rate,
compared with the control (all p<0.05 for interact effects). These findings show that the cold pressor test significantly
increases blood pressures and heart rate in healthy adults, but an acute bout of resistance exercise attenuated
the hemodynamic response to the cold pressor test. Therefore, resistance exercise may have a favorable effect
on cardiovascular reactivity to sympathetic activation in healthy adults.
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Table 1. Physical characteristics of the subjects
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Variable Total Male Female
Sex 20 11 9
Age (yr) 2615 26+4 25+5
Body mass index (kg/m?) 23.85+3.19 25.6+2.8 21.8+2.4
Systolic blood pressure (mm Hg) 114.35+12.98 123.7£8.0 102.9+7.1
Diastolic blood pressure (mm HQ) 68.10+6.36 70.9£5.1 64.7+6.3
Heart rate (bpm) 59.60+£10.76 57.5+121 62.2+8.8

Values are presented as meanzstandard deviation.
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Fig. 1. Change in systolic blood pressure reactivity in re—
sponse to cold pressor test following resistance exercise
or control trial. p-value for timextrial interactive effect.
CON: control trial, RE: resistance exercise trial, SBP: sys—
tolic blood pressure, CPT: cold pressor test.

Table 2. Exercise intensity
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Male Female
Exercise program
1 RM Exercise intensity 1 RM Exercise intensity
Chest press (kg) 72.98+23.09 29.05+9.55 16.48+7.07 3.39+2.74
Lat pull down (kg) 65.70+12.82 26.32+5.36 23.61+7.57 9.61+2.96
Arm curl (kg) 40.23+10.66 16.27+4.30 12.76+3.67 5.22+1.15
Back extension (kg) 89.89+17.73 35.95+6.99 49.69+19.13 19.94+7.56
Torso (kg) 34.14+£8.24 13.55+3.45 16.67+4.31 6.72+1.86
Leg press (kg) 147.95+34.63 86.454+22.05 65.424+26.28 39.50+£15.77
Leg extension (kg) 64.22+23.33 38.41+14.10 31.644+20.87 18.94+12.67
Leg curl (kg) 58.56+14.13 34.95+8.41 24.75+9.84 14.894+6.13

Values are presented as meanzstandard deviation.
RM: maximal repetition.
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Table 3. Cardiovascular reactivity in response to cold pressor test at each time period in following resistance exercise

or control trials

Variable Pre-CPT CPT 30 sec CPT 120 sec  Recovery 30 sec Recovery 120 sec p-value
SBP (mm Hg)
RE 111.15£11.39 119.40+8.85 119.35+11.94 112.15£10.58 110.95+£9.84 0.001%
CON 112.00£11.23 125.00+£13.28 126.00£14.91 115.75%£11.40 114.20£10.30 0.250"
0.0347
DBP (mm Hg)
RE 66.10+7.64 74.95+7.99 73.65+9.39 66.80+6.71 66.80+6.71 0.015+
CON 67.90+5.14 80.5656+9.28 79.20+8.39 70.20+6.69 70.65+6.01 0.047"
0.3197
PP (mm Hg)
RE 45.85+8.42 45.30+7.71 46.60+11.06 46.55+9.84 44.95+7.44 0.015+
CON 43.95+8.32 44.70£10.35 46.50+11.41 46.15+11.14 41.85+10.12 0.664"
0.5447
HR (bpm)
RE 68.25+11.24 72.50+13.25 69.95+11.61 67.85+10.09 66.35+9.93 0.001+
CON 58.80+9.37 64.85+11.05 61.35+10.04 59.95+9.14 58.85+9.91 0.013"
0.8197
RPP
RE 7,570.00+1,498.91 8,644.00£1,678.18 8,318.40+1,495.92 7,556.90+1,196.10 7,330.25+1,148.34 0.001~*
CON 6,571.70+1,169.20 8,078.50£1,466.74 7,717.35+1,493.79 6,920.75%1,142.03 6,704.10+1,194.89 0.0851
0.208

Values are presented as meanzstandard deviation.

CPT: cold pressor test, SBP: systolic blood pressure, RE: resistance exercise trial, CON: control trial, DBP: diastolic blood
pressure, PP: pulse pressure, HR: heart rate, RPP: rate pressure product.

«Time effect; 'Trial effect;
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Fig. 2. Comparison of mean changes in systolic blood
pressure at 120 seconds during cold pressor test between
resistance and control trial. CON: control trial, RE: resist—
ance exercise trial, SBP: systolic blood pressure.
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