Vol. 34, No. 5, October 2022
J Kor Phys Ther 2022:34(5):205-211
pISSN 1229-0475 elSSN 2287-156X

Original Article

https://doi.org/10.18857/jkpt.2022.34.5.205

The Effect of an Abdominal Drawing-In Maneuver Combined
with Low-High Frequency Neuromuscular Electrical Stimulation
on Trunk Muscle Activity, Muscle Fatigue, and Balance in

Stroke Patients

Jeong-Il Kang, Dae-Keun Jeong, Seung-Yun Baek, Sin-Haeng Heo

Department of Physical Therapy, Sehan University, Yeongam, Republic of Korea

Purpose: This study investigated the effects of an intervention that combined the abdominal drawing-in maneuver and frequency-spe-
cific neuromuscular electrical stimulation on changes in trunk muscle activity, muscle fatigue, and balance in stroke patients.

Methods: Thirty stroke patients were randomly assigned to two groups. Fifteen subjects were assigned to group | which performed the
abdominal drawing-in maneuver combined with low-frequency neuromuscular electrical stimulation and the other 15 subjects to group
Il where the abdominal drawing-in maneuver was combined with high-frequency neuromuscular electrical stimulation. Muscle activity
and fatigue were measured using surface electromyography before the intervention. Balance was measured using the Trunk Impairment
Scale and re-measured after six weeks of intervention for comparative analysis.

Results: Both groups showed a significant increase in muscle activity and balance (p < 0.05), and there was no significant difference be-
tween the groups (p>0.05). In the changes in muscle fatigue, only the experimental group Il showed a significant increase in muscle fa-
tigue (p < 0.05). The difference between the groups was statistically significant (p < 0.05).

Conclusion: It was confirmed that among stroke patients, the combination of the abdominal drawing-in maneuver and low-frequency
neuromuscular electrical stimulation was more effective in changing the muscle activity and balance of the trunk by minimizing the oc-
currence of muscle fatigue compared to the combination of the abdominal drawing-in maneuver and high-frequency stimulation. These
results can be used as basic data for clinical trunk stabilization training.

Keywords: Stroke, Abdominal drawing-in maneuver, Neuromuscular Electrical Stimulation, Muscle activity, Muscle fatigue, Balance
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Figure 1. Abdominal Drawing-In Maneuver.
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Figure 2. Neuromuscular Stimulation Electrical attachment site.
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Table 1. General characteristic of study subjects

Experimental | (n=15) Experimental Il (n=15)

e Mean+SD Mean+SD '

Age (yr) 61.1+7.2 59.5+6.1 0.555
Height (cm) 167.1£10.7 162.1+10.0 0.256
Weight (kg) 65.6+9.8 64.1+85 0.711
BMI (kg/m?) 235+25 243+17 0.302

BMI: Body Mass Index. ‘Levene test.
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Table 2. Comparison of the changes in the trunk muscle activity, mus-
cle fatigue, Balance within experimental group | and experimental
group Il

Mean+SD (n=15)

Group t p
Pre-test Post-test
Muscle activity
Experimental |
Paretic RA 104.85£13.42 110.65+1048 -2.224 0.043*
Paretic TRA 107.61+7.35 113.08£10.33 -2.239 0.042*
Non PareticRA ~ 12896+16.95 13497+11.79 -2310 0.037*
Non Paretic TRA  123.16+10.90 127.62+1249 -2.196 0.045*
Experimental Il
Paretic RA 102.92£11.83 110.53+11.16 -3.01 0.009**
Paretic TRA 109.67+5.07 117.63+1354 -2.458 0.028*
Non Paretic RA ~ 120.07+15.12  132.49+10.61 -4.328 0.001**
Non Paretic TRA  115.80+10.29 120.16+14.33 -2.750 0.016*
Muscle fatigue
Experimental |
Paretic RA 71.85+£9.10 71.62+£8.15 0472 0.644
Paretic TRA 77.39+£10.16 76.18+£9.92 0.733 0475
Non Paretic RA 73.09+£7.15 73.72£6.90 -0.442 0.665
Non Paretic TRA ~ 75.00+£6.06 72.39+£9.84 1.834 0.088
Experimental Il
Paretic RA 72.58+8.94 68.63+7.95 3.633 0.003**
Paretic TRA 73.2516.63 67.18+£9.28 2.825 0.013*
Non Paretic RA 70.341£6.50 65.23+£8.18 2384 0.032*
Non Paretic TRA ~ 73.65+7.54 65.37+11.27 4257 0.001**
Experimental | TIS 10.87£3.25 13.40+£3.42 -2.818  0.014*
Experimental I TIS 10.67+1.59 13.13£3.48 -3.579  0.003**

RA: Rectus Abdominis, TRA: Transverse Abdominis, TIS: Trunk Impairment Scale.
"Paired t-test. *p<0.05, **p<0.01.
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Table 3. Comparison of the changes in trunk muscle activity, muscle fatigue, balance between the groups

Experimental group | (n=15)

Experimental group Il (h=15)

[tems F p'
Pre-test Post-test Pre-test Post-test
Muscle activity
Paretic RA 104.85+13.42 110.65+10.48 102.92+11.83 110.53+11.16 0.096 0.756
Paretic TRA 107.61+7.35 113.08+10.33 109.67+5.07 117.63+13.54 0.508 0.482
Non paretic RA 128.96+16.95 13497+11.79 120.07+15.12 132.49+10.61 0.575 0.455
Non paretic TRA 123.16+£10.90 127.62+12.49 115.80+10.27 120.16+14.33 0.035 0.854
Muscle fatigue
Paretic RA 71.85+9.10 71.62+8.15 72.58+894 68.63+£7.95 11.333 0.002**
Paretic TRA 77.39+£10.16 76.18+9.92 73.25+6.63 67.18+9.28 4.655 0.040*
Non paretic RA 73.09+7.15 73.72£6.90 70.34+£6.50 65.23+8.18 7.923 0.009**
Non paretic TRA 75.00+6.06 72.39+£9.84 73.65+7.54 65.37+£11.27 5.031 0.033*
TIS 10.87£3.25 13.40+£3.42 10.67+1.59 13.13£348 0.014 0.907

Mean+SD. RA: Rectus Abdominis, TRA: Transverse Abdominis, TIS: Trunk Impairment
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