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Effects of Warm—up and Cool-down Exercises for Preventing Delayed
Onset Muscle Soreness on Pain and Muscle Activation

Duck-won Oh', PhD, PT
"Dept. of Physical Therapy, College of Health Science, Cheongju University

Abstract

The purpose of this study was to determine the effects of warm—up and cool-down exercises on pain
and muscle activation of delayed onset muscle soreness after intense exercise. Delayed onset muscle
soreness was caused by the eccentric exercise in the elbow flexor muscle of the non—-dominant upper
limb. Forty—four subjects volunteered to participate in this study and were randomly assigned to one of
the following groups: warm—up and cool-down group, only warm—up group, only cool-down group, or
control group with no intervention. The level of perceived pain using the visual analogue scale and
electromyographic activation change in maximal voluntary isometric contraction were measured 4 times at
the following times: 10 min, 24 hr, 48 hr, and 72 hr after the exercise. The results revealed the main
effect between the groups and interaction effect between the group and measurement session (p<.05). The
warm-up and cool-down group showed most favorable results with respect to reduced perceived pain
level and increased muscle strength in most measurement sessions, and the only warm-up group showed
significantly more decreased pain level than the control group at 24 hr and 48 hr and more increased
muscle activation than the cool-down group at 48 hr (p<.05). However, there were no significant
differences in pain level and muscle activation between the only cool-down group and control group at all
measurement sessions (p>.05). The findings suggest that the warm-up exercise performed before an
intense exercise had beneficial effects on the symptoms of delayed onset muscle soreness, whereas
cool-down exercise performed after the intense exercise did not.

Key Words: Cool-down; Delayed onset muscle soreness; Warm-up.
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Cool-down group Control group

group(n;=11) (ng=10) (ns=12) (ns=11)
Age 21.1+2.8° 205+2.8 21.2+2.0 21.0+1.9
Height 172.5+7.3 177.9+4.9 175.9+4.0 176.4+4.4
Weight 68.6%11.8 67.7£3.5 70.2+6.7 70.9+3.8

“meanzstandard deviation.
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Table 2. Comparison of pain level and muscle activity at each measurement session

F

Control group

Warm-up/cool-down Warm-up group Cool-down group

=11)

(ny

(ng:12)

=10)

(ng

=11

group (n

VAS? (mm)

<.001
<.001

16.127
25.180

15.25+5.03" 1455+6.35"

10.20£4.94"

2.64+1.80°
23.73+6.00

10 min
24 hr

34.55+9.69™

32.08+6.68" *

31.30+10.64"
29.60+8.93

.001
<.001

7.069
9.337

4391+12.06™
32.27+8.59"

41.75+10.04"
30.17+7.23"

2791472

48 hr

17.45+3.08 24.40+2.32"

72 hr
Muscle activity

.004
116
<.001

5.283
2.096
11.007

83.96+7.20 84.97+4 48"
61.09+7.26

88.85+2.18

90.54+1.24

10 min
24 hr

67.33+12.05 61.66+8.82

75.48+11.71

69.07+8.41

60.77+5.73™

61.85+7.59™
75.16+7.34

76.70+£8.53

48 hr

015

3.911

73.98+4.70"

significant difference in comparison with warm-up/cool-down

82.47+12.68
significant difference in comparison with warm-up group.

84.33+£8.70

72 hr
yisual analogue scale, "meantstandard deviation,

¥

¥

group,
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