Original Articles / inusfuatu

DOI:10.14456/jtrm.2017.3

= = =] < v dy = 1 [ o o
ANSANEIUSUTIBUAIULTILITIVDINANLL DT AINNAINITDDNAIAINY
wuulalupufnaelfis NK aakladwas CON-TREX launluiinas

a

yuilyy] auana’, 10195504 Fa1d19Y’, YANA Auana’, eau wisinesn Mwes, Terimd Asaiaaun '

LR 3rIFagmIansees s UANAUATNIENINUIUR POLUNVEMIARS UNTINEINSFIVAINATUNT
2pm3v3aanssuliin AaE3mINssUMAans UN1INEIAYAIYATUASUNS
MIETSIUIN TN ASUNNEMIARNST UNTINEI1aEaNYaIUATUNS, ‘T5Ine1uIaAATUNT nIalug)

Comparison the Quadriceps Strength after Isokinetic Exercise Using a
Modified NK Table and Con-Trex Dynamometer

Limsakul C', Leelasamran W', Limsakul C°, Geater AF’, Srisawatnupap P’

‘Department of Orthopaedic Surgery and Physical Medicine, Faculty of Medicine, Prince of Songkla University
“Department of electrical engineering, Faculty of Engineering, Prince of Songkla University
*Epidemiology Unit, Faculty of Medicine, Prince of Songkla University, “Sikarin Hospital, Hadyai

ABSTRACT

Objectives: To compare quadriceps strength after isokinetic
exercise using a modified NK table and Con-Trex dynamometer.
Study design: Matched pairs randomized controlled trial.
Setting: Southern Medical Rehabilitation Center, Songklana-
garind Hospital.

Methods: Healthy volunteers aged between 18-40 years were
selected and matched in pairs as far as possible based on their
similar quadriceps muscle strength, sex, age and BMI. Each
member of each pair was randomly allocated to an exercise and
a non-exercise group. Subjects in the exercise group exercised
their right leg using the modified NK table and their left leg
using the Con-Trex dynamometer 3 times per week for a total of
6 weeks. Subjects in the non-exercise group were instructed not
to exercise for 6 weeks. Quadriceps muscle strength in both legs
was measured in triplicate using the Con-Trex dynamometer at
baseline and at the end of 6 weeks.

Results: In the exercise group, quadriceps muscle strength
(mean peak torque) increased significantly from 83.10 Nm to
94.45 Nm in the right leg (modified NK table) (p=0.004) and
from 79.15 Nm to 90.66 Nm in the left leg (Con-Trex dynamom-
eter) (p=0.003). In the non-exercise group, quadriceps muscle
strength showed a non-significant slightly decrease in both legs.
The change in muscle strength in both legs in the exercise group
was significantly different from that in the non-exercise group
(p=0.026 and 0.003, respectively). The increase in quadriceps
muscle strength in the exercise group did not differ significantly
between the right (11.35 Nm, 95%CI 3.7, 19.0) and the left legs
(11.51 Nm, 95%Cl 3.8, 19.2) (p=0.98).

Conclusion: Isokinetic exercise using the modified NK table at
velocity of 30 degree per second can increase quadriceps mus-
cle strength with a magnitude equivalent to the increase using
the Con-Trex dynamometer as standard exercise equipment.
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Figure 1. Modified NK table
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Table 1. Baseline characteristics of participants

Characteristics Exercise (n=12) Non-exercise (n=12) p-value
Mean age, years (SD) 30.5(4.2) 30.3(3.7) 0.918°
Female, n (%) 6 (50) 6 (50) 10
Mean height, cm (SD) 165.4 (8.5) 161.2 (8.7) 0.238°
Mean weight, kg (SD) 60 (9.8) 57.3 (10.6) 0.528°
BMI, kg./cm.2, median (IQR) 21.3(19.4,23.4) 20.9 (19.9, 23.1) 0.954¢
Right handedness, n (%) 11(91.7) 11(91.7) 1¢
Right footedness, n (%) 11(91.7) 11(91.7) 1¢
Frequency of exercise, n (%)
1-2 times/week 3 (25) 2(16.7) 0.644¢
3-4 times/week 2(16.7) 4(33.3)
No 7(58.3) 6 (50.0)
Duration of exercise, n (%)
< 30 minutes 1(20) 0(0) 0.072¢
> 60 minutes 3 (60) 1(14.3)
30-60 minutes 1(20) 6 (85.7)
Last exercise, n (%)
> 1 week ago 4 (80) 4(57.1) 0.576¢
1 week ago 1(20) 3(42.9)
Mean quadriceps strength, Nm (SD)
Right leg 83.1(39.9) 82.9 (33.9) 0.992
Left leg 79.2 (33.5) 85.9 (37.4) 0.645°
2 t-test, ®Chi-square test, ¢ Wilcoxon rank-sum test, ¢ Fisher’s exact test.
Table 2. Quadriceps strength at pre- and post- 6 weeks in exercise and non-exercise groups
Quadriceps strength Exercise (n=12) Non-exercise (n=12)
(Nm) Mean SD 95% Cl Mean SD 95% Cl
Right pre- 83.10 399 627,1035 82.91 33.9 65.3, 100.5
post- 94.45 338 746,1149 81.80 26.7 64.3,99.4
p-value 0.0042 0.762
Left pre- 79.15 335 58.7,99.6 85.72 374 68.2, 103.3
post- 90.66 39.0 702, 1111 82.21 28.6 64.6,99.8
p-value 0.0032 0.3172

apaired t-test

Rt. quadriceps muscle Lt. quadriceps muscle

— Exercise

—— Exercise )
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= = Non-exercise

120

100 + 100

e}
=]
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Figure 4. Right quadriceps muscle strength at pre- and post- 6 weeks
in exercise and non-exercise groups
p<0.05 comparing pre- and post- 6 weeks in the exercise group

All vertical lines represent 95%Cl

Figure 3. Right quadriceps muscle strength at pre- and post- 6 weeks

in exercise and non-exercise groups
p<0.05 comparing pre- and post- 6 weeks in the exercise group
All vertical lines represent 95%Cl
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Table 3. Comparison of the change in quadriceps strength of each leg between exercise and non-exercise groups

Exercise (n=12)

Non-exercise (n=12)

Change in quadriceps strength Mean (Nm) 95% Cl Mean (Nm) 95% Cl p-value
Modified NK table (Right) 11.35 3.7,19.0 -1.1 - 8.84,6.66 0.026b
Con-Trex dynamometer (Left) 11.51 3.8,19.2 -3.52 -10.5,34 0.003b
p-value 0.982 0.6642

aWALD test, ®Unpaired t-test

Table 4. Comparison of satisfaction (scale 1, low to 5, high) between the modified NK table and the Con-Trex dynamometer

Modified NK table

Con-Trex dynamometer

Mean (SD) Mean (SD) prvalue
Comfortable 3.58 (0.67) 4.17(0.72) 0.026
Appearance 3.42(0.79) 4.67 (0.49) 0.007
Usability 3.83(0.72) 4.33(0.78) 0.193
Overall satisfaction 4(0.74) 4.33 (0.65) 0.33

Wilcoxon signed ranks test
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