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| Abstract |

Purpose: The purpose of this study was to investigate the effect of the simultaneous abdominal drawing-in maneuver (ADIM)
on the muscle activity of the ipsilateral trunk and leg during proprioceptive neuromuscular facilitation (PNF) leg flexion, adduction,
and external rotation with knee flexion (D1) patterns.

Methods: The participants were 20 healthy adult males and females (18 males and 2 females). The maneuvers were performed
by a physical therapist who fully understands the PNF leg patterns (D1) and their application in clinical practice. The participants
were trained and allowed to practice for 15 minutes prior to applying ADIM, to ensure adequate learning as evidenced by the
pressure biofeedback unit. In this study, we measured the muscle activity of the trunk and leg when the PNF leg pattern (D1) was
performed by the physical therapist either sustaining or releasing the ADIM. Muscle activity was measured on the right transverse
abdominis muscle (TRA), the external abdominal oblique muscle (EO), the internal abdominal oblique muscle (10), the erector
spinae muscle (ES), the vastus medialis oblique muscle (VMO), the vastus lateralis oblique muscle (VLO), and the tibialis anterior
muscle (TA) and compared using the mean values from averaging three repeated measurements.

Results: The muscle activity of the transversus abdominis, the external abdominal oblique, the internal abdominal oblique, the
vastus medialis oblique, and the vastus lateralis oblique was significantly greater (p < 0.05), and the muscle activity of the erector

spinae was significantly less (p < 0.05) during PNF leg pattern (D1) when the ADIM contraction was sustained compared to when
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it was not.

Conclusion: These results suggest that sustaining ADIM during PNF leg pattern (D1) training increases the trunk and

leg muscle activity, resulting in more effective training.

Key Words: PNF (proprioceptive neuromuscular facilitation), Abdominal drawing-in maneuver (ADIM), Biofeedback

unit, Muscle activity
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Fig. 1. Stabilizer.

Fig. 2. Abdominal drawing-in maneuver.
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Fig. 3. PNF leg patterns (D1).
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Fig. 4. EMG attachment site.
4. Xtz 2

H Lol A 4% &= SPSS 18.0 for Windows
LIS oSt FAE #A5H 2, ADIM
ol w2 PNF 2| elD]) A 5 % thelef 22
Az o] z}o]E ofotr 7] 93| of-S- 3 Hi-test (paired
t test) ARESEO] EAEGITE SAA foeEs
0058 %59}

& o 4
= 24.4&2.13*1]0]11], Bt 7]
175.73+8.24cm, B B5Al= 70.43+9.37kg o]t

(Table 1).

Table 1. General characteristics of subjects

(n=20)

Characteristics

Sex (geneder) Male (18)/Female (2)

Age (yerars) 24.48+2.13
Height (cm) 175.73+8.24
Weight (kg) 70.43+9.37
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Table 2. Muscle activity of trunk and leg with and without abdominal drawing-in maneuver in PNF leg patterns (D1)

(n=20, unit: %RVC)

Muscle Pre Post t p
TRA 610.24+77.63 1011.88+136.19 -3.52 0.00*
EO 638.71+£97.43 1128.35+194.48 -2.59 0.02*
10 723.11+72.17 1315.92+215.64 -3.37 0.00*
ES 474.49+76.70 358.05.£77.81 2.22 0.04*
VMO 721.61£103.97 1384.15+308.94 -2.36 0.03*
VLO 718.45+144.61 1165.50+£254.20 -2.38 0.03*
TA 5343.28+704.18 6057.24+665.93 -1.93 0.07

TRA: transverse abdominis, EO: external abdominal oblique, IO: internal abdominal oblique, ES: erector spinae, VMO:

vastus medialis, VLO: vastus lateralis, TA: tibialis anterior

*p<0.05, MeantSD
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