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Background : Neuromuscular electrical stimulation with resistance training has a
potentiality to be one of the alternative exercises that can reduce
injuries caused by excessive resistance in exercise training program.
It can be applied to increase the capability of muscle performance
in a short period, and easy to be trained in different places, and can

be used in general exercise program to achieve the maximum

benefit.

Research Design : Human experimental study

Setting :  The Sports Medicine Laboratory, Faculty of Medicine, Chulalongkorn
University.

Methods ¢ Fifty-two healthy volunteers were randomized into one of 4 groups:

neuromuscular electrical stimulation group (NMES), resistance
exercise with neuromuscular electrical stimulation group (RNMES),
resistance group (R), and control group (C). The training period was
3 times a week for 4 weeks at 60% of maximum voluntary isometric

contraction (MVIC) in each group except the control group.
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The maximum voluntary isometric contraction of the quadriceps,
30 degrees/second eccentric/concentric isokinetic contraction of
the quadriceps and 120 degrees / second eccentric/concentric
isokinetic contraction of the quadriceps were compared both within
group and between groups.

Results : The strength of volunteers’ thigh muscles after training was
significantly increased in 3 groups, NMES RNMES and R. No
significant difference between groups in MVIC and 120 degrees/
second isokinetic contractions. But significantly increased in 30
degrees/second isokinetic contractions in RNMES group. (p <0.095).

Conclusion : Neuromuscular electrical stimulation can be efficiently applied to
increase the capability of muscle strength the same as resistance
exercise especially when applied with resistance exercise training

program at 60% MVIC.

Keywords : Neuromuscular electrical stimulation, muscular strength, resistance

training.
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Variables Group (Mean % SD)

C (n=13) NMES (n = 13) RNMES (n = 13) R (n=13)
Age (years) 19.77 £ 2.315 22.08 £ 2.397 20.92 £ 1.498 20.85 £ 2.340
Weight (kg.) 61.02 £6.163 60.18 £ 6.126 59.25+5.778 59.26 £ 5.883
Height (cm.) 172.69 £ 5.893 167.62 £ 4.407 170.23 £ 7.833 170.08 £ 4.838
BMI (kg/mz) 20.4637 + 1.85511 21.3937 + 1.68616 20.4235 + 1.05375 20.4814 £1.83022

Maximum Voluntary Isometric Contraction - pre test (Nm./kg)
2.3607 £ 0.46594 2.5234 = 0.42688
1.2444 + 0.28259 1.3116 £ 0.23544
30 degrees/second (quadriceps muscle) - pre test (Nm./kg)

1.6772 £ 0.65299 2.1872 £ 0.42592
2.2413 £ 0.49295 2.1916 = 0.69270

120 degrees/second (quadriceps muscle) — pre test (Nm./kg)

quadriceps muscle

hamstrings muscle

concentric contraction

eccentric contraction

2.5899 + 0.39163
1.2910 £ 0.29195

1.8299 £ 0.64284
2.4673 £ 0.91284

21733 £0.59613
1.1246 + 0.37305

1.8190 £ 0.61842
1.9050 + 0.71564

1.2356 = 0.50411
1.9114 £ 0.41775

concentric contraction

eccentric contraction

1.5107 £ 0.34379
1.7794 £ 0.51458

1.3667 £ 0.46649
2.1318 £ 0.72453

1.2187 £ 0.47318
1.9047 + 0.53621

WE AN NN1INARIULUNAGUN AHLEIT 3N

120 B4ANABTUNTIVBEIUAAZNGNINITL 1.2356 1.5107

1.3667 1.2187 HafuiNA/Alansy A1Laa AN
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Variables Group (Mean * SD)

RNMES R

C NMES

Maximum Voluntary Isometric Contraction (Nm./kg)

pre test  2.3607 * 0.46594
post test 2.5086 & 0.42906
pre test  1.2444 + 0.28259
post test 1.2531 % 0.18205

25234+ 042688 25899+ 0.39163  2.1733 +0.59613
3.0696 + 0.51137*" 3.1654 +0.47033* 2.7520 * 0.38844*
13116+ 0.23544 1.2910+£0.29195  1.1246 + 0.37305
1.4407 £ 0.26373  1.4395+0.30650  1.3263 +0.17737*

quadriceps muscle
hamstrings muscle

30 degrees/second isokinetic contraction —Quadriceps muscle (Nm./kg)

concentric contraction pre test 1.6772 £ 0.65299 2.1872 % 0.42592 1.8299 £ 0.64284
posttest 1.8540%+ 0.75950 2.6654 + 0.49475* 2.7049 +0.40806* "
pretest 2.2413% 0.49295 2.1916% 0.69270 2.4673 +0.91284
post test 2.4200 + 0.60486 3.1905* 0.90565* 2.8112+0.71936
120 degrees/second isokinetic contraction — Quadriceps muscle (Nm./kg)

concentric contraction pre test 1.2356 % 0.50411  1.5107 £ 0.34379 1.3667 £ 0.46649 1.2187 £ 0.47318
post test 1.2877 +0.17589 1.9460 = 0.34284*" 2.1911 £0.32607* " 1.9708 % 0.42359*
pre test  1.9114 £ 0.41775 1.7794 £ 051458 2.1318 £0.72453 1.9047 £ 0.53621
post test 2.1607 = 0.53518* 2.3857 £ 0.66363* 2.6822 +0.67783* 2.6125+ 0.56687*

1.8190 £ 0.61842
2.2154 £ 0.64703*
1.9050 £ 0.71564
2.7492 £ 0.72635*

eccentric contraction

eccentric contraction

° o

* HAINUANANIEMI NN UUAT AN INAda LN TuNgNes WA ATy alis (p <0.05)

(7

- HAMNUANANTUNGNAYLAN (C) BENHTAATYNNATA (p <0.05)
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