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Transcutaneous electrical nerve stimulation (TENS) might be useful for
various physical symptoms other than pain, such as nausea, fatigue, dyspnea, and constipation.
However, few studies have used TENS for treating the physical symptoms of patients with advanced
cancer. This study assessed the safety of TENS for cancer in animal experiment and the effects of
TENS on pain and other physical symptoms in patients with advanced cancer receiving palliative care.

Animal studies have shown that electrical stimulation of TENS does not cause biological changes
when applied directly to tumors. In cancer patients, TENS tended to improve nausea and appetite
loss. There was no effect on hematological and biochemical parameters. Although TENS cannot be used
as a substitute for opioids and other pharmaceutical treatment, it may be useful to support
palliative care.
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TENS phase non-TENS phase Mean difference of
Pre Post Change Pre Post Change change (95%Cl) p-value
Average pain (0-10) 5.7+2.2 3.8+23 -1.9+2.6* 4.9+ 2.6 4.6+2.7 0.2+2.2 —2.1(-4.0,-0.1) 0.04
Maximum pain (0-10) 6.9+2.2 59+2.8 -1.0+2.3 5.8+2.8 5.7+2.4 —0.1£2.5 -0.9(-2.7,0.9 0.31
Opioid (mg/day) 25.1+179 30.0+235 69+154 225+187 31.6+19.4 9.20+19.8 —2.3(-14.0, 9.3) 0.69
QLQ-CISPAL (01000
Pain 58.4+23.9 33.8+26.3 -24.6+225%* 446+29.8 41.2+21.5 -3.3+26.0 —21.3(-40.1,-2.1) 0.03
Fatigue 38.8+20.3 35.6+22.6 -0.3+24.5 349+22.1 41.0+22.1 6.1+285 6.4 (-26.0, 13.2) 0.50
Nausea/vomiting 28.3+35.1 15.8+26.8-12.5+253% 21.7+276 242+262 25+19.0 —-15.0 (-30.0, -0.1) 0.05
Appetite loss 45.0+31.1 33.3+30.6-11.7+19.6* 45.0+33.3 50.0+33.3 4.9+34.7 -16.7(-36.0, 2.6) 0.08
Dyspna 25.0+21.3 20.0+31.3 -5.0+22.3 25.0+30.3 183+17.0 -6.7+25.6 1.7(-18.7, 22.2) 0.87
Insomnia 16.7+27.6 150+27.5 -1.7+20.2 29.0+38.8 15.0+20.1 -15.0+42.5 13.3 (-10.1, 36.7 0.25
Constipation 45.0+37.9 38.3+249 -6.7+27.8 383+29.2 35.0+£350 -3.3+26.2 -3.4(-24.8,18.1) 0.75
Physical function 61.3+26.6 68.6+26.7 7.3+185 60.3+31.8 587+£30.2 —-1.7+14.7 9.0 (-1.8,19.7) 0.10
Emotion function 71.7+26.4 688+30.6 —29+23.1 675+31.2 74.6+21.0 7.1+255 -10.0 (-30.4, 10.4) 0.32
Health related QOL  42.5+22.6 47.5+21.8 5.0+24.2 41.7+£25.1 51.7+17.0 10.1+21.9 —5.0(-21.8,11.8) 0.54
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