LUND UNIVERSITY

Effects of cooling on muscle function and duration of stance phase during gait

Halder, Amitava; Gao, Chuansi; Miller, Michael

Published in:
Proceedings of the 16th International Conference on Environmental Ergonomics

DOI:
10.1186/2046-7648-4-S1-A47

2015

Link to publication

Citation for published version (APA):

Halder, A., Gao, C., & Miller, M. (2015). Effects of cooling on muscle function and duration of stance phase
during gait. In Proceedings of the 16th International Conference on Environmental Ergonomics Article 4(Suppl
1):A47 International Society for Environmental Ergonomics. https://doi.org/10.1186/2046-7648-4-S1-A47

Total number of authors:

General rights

Unless other specific re-use rights are stated the following general rights apply:

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.

* You may not further distribute the material or use it for any profit-making activity or commercial gain

* You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

LUND UNIVERSITY

PO Box 117
221 00 Lund

+46 46-222 00 00

Download date: 24. Dec. 2025


https://doi.org/10.1186/2046-7648-4-S1-A47
https://portal.research.lu.se/en/publications/4b237a5a-b99b-4cc0-a11a-0bd5ff476efb
https://doi.org/10.1186/2046-7648-4-S1-A47

Halder et al. Extreme Physiology & Medicine 2015, 4(Suppl 1):A47
http://www.extremephysiolmed.com/content/4/S1/A47

Extreme Physiology
& Medicine

MEETING ABSTRACT Open Access

Effects of cooling on muscle function and
duration of stance phase during gait

Amitava Halder'”", Chuansi Gao', Michael Miller?

From 15th International Conference on Environmental Ergonomics (ICEE XV)

Portsmouth, UK. 28 June - 3 July 2015

Introduction

Cold exposure alters muscular function. Muscle cooling
influences the neuromuscular activation during maximal
isometric voluntary contractions (MVC) and the ampli-
tude of surface electromyography (sEMQG) [1,2]. It also
slows down the mechanical process during contraction
[3]. The purpose of this study was to investigate the
effects of local cooling in cold water at 10 °C for 20 min
in a climate chamber on lower leg muscle activity and
gait pattern.

Methods

Sixteen healthy adults (eight females), with a mean age
of (SD) 27.0 (2.9) years; body mass 66.3 (9.8) kg; and
height 169.5 (7.8) cm participated in this experimental
study. The median frequency (MF) and mean power fre-
quency (MPF) of sEMG from tibialis anterior (TA) and
gastrocnemius medialis (GM) muscles during MVC in
ankle planter (PF) and dorsi-flexion (DF) against a
hand-held dynamometer as well as contact times on a
force plate during gait before and after cooling were
measured and analysed.

Results
The MF and MPF were significantly lower (P < 0.01*) in
both TA and GM muscle during MVC and in TA dur-
ing gait trials after cooling. However, the frequency ana-
lysis for GM muscle showed no significant difference
(p = 0.46 and 0.06, respectively) either in MF or MPF
during walking on level surface (table 1).

Additionally, the post-cooling stance phase over the
force plate was longer than pre-cooling (p = 0.013).
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Discussion

The significant time difference might be caused by the
cold induced MF and MPF decrease in SEMG. Our pre-
vious investigation reported that cooling increased the
sEMG amplitude and produced fatigue like responses in
the leg muscles [2]. Moreover, other studies showed
that muscle fatigue resulted in electromechanical delay
during cold exposure [1,4].

Conclusion

Moderate degree and duration of cooling may affect
muscle motor unit firing rates, thus shifting the sEMG
spectrum to lower frequencies, therefore decreasing the
leg muscle force production. The result suggests that
muscle cooling can cause cold induced frequency
decrease in sSEMG similar to fatigue response and lead
to reduced muscle performance.
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Table 1. The means and SD (Hz) for the MF and MPF of
the TA and GM during gait and MVC trials before and
after cooling (N = 16)

sEMG Tibialis Anterior (TA) Gastrocnemius Medialis
GM
Pre Cooling Post Cooling Pre Cooling Post Cooling
Gait MF 830 + 10.2* 699 + 9.6% 816 + 126 793 £ 11.1
Gait MPF  99.7 + 115% 823 £ 11.7% 99.8 £ 13.2 932 + 124
MVC MF 870 + 9.7% 500 £ 6.1 111.7 £ 167 908 + 14.8*
MVC MPF 100.7 + 106* 598 +77* 1291 +153* 1010+ 16.1*
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Figure 1 Duration of stance phase in gait trials.
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