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Fig. 1. Local skin temperatures. Hand, toe and leg skin
temperatures were significantly increased by
shoulder warming.
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Fig. 2. Shoulder and chest skin blood flow and tempera-
ture. Although shoulder warming elicited in-
creases in skin blood flow and temperature at
shoulder (A), those at chest were not significantly
increase (B).
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Fig. 3. Regional oxyhemoglobin concentration indicating
an increment of blood flow in the trapezius muscle
(MBF). By shoulder warming, MBF significantly in-
creased from the base line and sustained plateau
value after removal of the steaming pad.
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Fig. 4. Changes of neck and shoulder pain. Shoulder
warming significantly alleviated stiffness (kori) and
tension (hari) of the neck and shoulder pain (kata-
kori). However, there was only tendency of declin-
ing pain, suggesting that it may take a little more
time to alleviate the shoulder pain.

Table 1. Correlation coefficients among pain, stiffness,
tension and changes of skin and muscle blood

flow.
oo tam AMEF
Pain (itami) 1
Stiffness (kori) 0.58* 1
Tension (hari) 0.68* 0.51* 1
AMBF 0.65" 0.70* 0.31 1
ASKBF 0.69* 0.37 0.53* 0.25

*p<0.05 between parameters.
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Abstract
Relieving effects of local warming on the neck and shoulder pain

Shoko Minamiyama, Sumie Tomehata, Michito Igaki, Ryuuichi Noki and Jun Iwamoto

Division of Applied Physiology, School of Nursing, Faculty of Medicine
Midorigaoka-higashi 2-1, Asahikawa 078-8510, Japan

Neck and shoulder pain (NSP) is one of the most distracting illnesses for middle and older
aged people, and it is well recognized that the local skin warming alleviates major symptoms of
NSP. To clarify the effect of local warming on blood flow and the symptoms of NSP, young
healthy female subjects suffering from NSP (n=8, 33+6 yr, BMI 21+2 kg/cm? were volunteered
to the present study. A heat and steam generating sheet (HSG, 120 100 mm) was applied on their
shoulder. Shoulder skin temperature and skin blood flow (SkBF) were measured with a thermo-
couple and laser doppler flowmeter, respectively. The regional oxygenated Hb concentration of
the trapezius muscle as muscle blood flow was measured by non-invasive near-infrared spectros-
copy. Subjects sit on the chair for 10 min (control period) followed by shoulder warming for 30
min. Shoulder skin temperature increased from 33.2 to 42.9°C and the SkBF concurrently in-
creased from 2.1+0.9 to 5.4+ 3.5 ml/min/100g by HSG. These parameters declined after removal
of HSG. The trapezius muscle blood flow also significantly increased. Alleviation of stiffness
significantly correlated with the increase of muscle blood flow and alleviation of tension signifi-
cantly correlated with the increase of SkBF. It is suggested that stiffness and tension would be

caused by independent pathophysiological mechanism.

Key Words: hot compress, muscle blood flow, neck and shoulder pain, skin blood flow
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