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Research protocol (Human subject study) 
 
 

 

The Effects of Reaching Task Following Selective Trunk Stability 

Exercise in Chronic Stroke Survivors 
 

- This study used a two-period crossover design to compare the effectiveness of Abdominal Drawing-In  

Maneuver (ADIM) exercise and TENS for individual with chronic stroke. 

- Stroke was diagnosed based on the following criteria: physician-confirmed chronic hemiplegia (≥ 6 months 

onset), Mini-mental State Examination score ≥ 25, ability to sit on a chair independently, and < 60 Fugl-

Meyer Assessment (FMA) in the upper extremities.  

- The exclusion criteria were muscle flaccidity, neglect syndrome, orthopaedic diseases, and poor 

coordination.  

* The specific placement of markers 
 

 

- Sternum, xyphoid process, Both acromion, C7, T4, elbow(lateral and medial epicondyle), wrist (lateral and 

medial styloid process), finger 3rd MCP 

The seated reaching task posture is as follows: 
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- The participant attempts to reach the target using the affected upper limb 

- The seated height is adjusted to 100% of the participant’s lower limb length, with the feet flat on the 

floor and the knees bent at a 90 degree angle. A chair with adjustable height is used to achieve this. 

- Reaching movements are categorized into three directions: forward, ipsilateral and contralateral direction. 

- The task is performed five times in a comfortable speed for each direction, and for analysis purposes, 

three out of the five trials are selected to calculate the average time. 

1. Clinical assessment 

1-1. Fugl-Meyer motor Assessment of the Lower Extremity (FMA-UE) Assessment of 

sensorimotor function: 
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1-2 TIS 
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2. Intervention 

2.1 ADIM exercise 

The objective of this study is to enhance the strength of the deep core muscles, specifically the Transverse 

abdominis (TrA) muscle by using a simple device that observes pressure changes with a gauge. ADIM exercise 

is a functional and requiring precise motor control to engage the relevant muscle with the appropriate level of 

intensity for targeted muscle control. Pull the navel deeply to the lumbar region using the StabilizerTM pressure 

Biofeedback, which stabilizes the TrA muscle (S.-D. Park & Yu, 2013). Participants receive ADIM exercise twice 

a week for four weeks. Participants were asked to Move from supine to hook-lying (hip joint_ 40°; knee joint_ 

80°) (S.-D. Park & Yu, 2013; Yu & Park, 2013). They focus on controlled contractions, gentle breathing, and 

avoid pelvic and chest movement during the exercise. Each exercise session lasts for 40 minutes, with an 

additional 10 minutes dedicated to trunk stretching and mobilization exercises for the upper extremities (Ko et 

al., 2016). Over a 4-week period, participants engaged in an exercise regimen that gradually increased the 

contraction of the TrA muscle to 40 mmHg, with a limited maximum increased of an additional 2 mmHg (D.-J. 

Park & Lee, 2013). The exercise involved 10 repetitions per set, with each contraction lasting 5 seconds. This 

routine was repeated for a total of 10 sets.   
 

2.2 Transcutaneous Electrical Nerve Stimulation (TENS) 

The intervention encompassed a range of pain relief techniques, including limb stretching, 

mobilization of the upper extremity, and targeted pelvic movements. To manage pain, a TENS 

(EMGFES 1000, Cyber medic, South Korea) was applied to the affected area for a duration of 20 

minutes. Additionally, participants engaged in a series of movements while in a supine position, 

involving trunk rotations to each lateral side, each held for 5 seconds, as well as anterior and 

posterior pelvic movements with knees flexed at 90 degrees. This regimen comprised 10 repetitions 

per set, totaling 5 sets. Participants attended two sessions per week over a 4-week period, with each 

session lasting 40 minutes under the guidance of the same experienced physical therapist. For 

control of pain, the instrument was applied to pain area with TENS in 20 minutes to upper extremity 

pain area. And in supine position, trunk movement rotation each lateral side with holding on 5 

seconds and pelvic anterior and posterior with knee 90 flexion. The intensity consisted of 10 

repetitions per set in total 5 sets. They had two 40-minute sessions per week for 4 weeks. This 

therapy is guided by a physical therapist with over 10 years of experience.  
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Before starting the experiments, the health and physical condition of the subjects are assessed, and within 

24 hours after the experiment, and signs of physical abnormalities are monitored. 
 

 

To determine the sample size, the G * Power V.3.1 was utilized (Franz Paul, Kiel, Germany) (Faul F et al., 

2007) incorporating an effect size of 0.44, α < 0.05, power = 0.80, requiring total sample size of 12 

participants (Dos Santos et al., 2019). 

1. Statistical analysis was performed with IBM SPSS (version 28.0.1.1 (14)). Data were tested for normality 

using the Kolmogorov-Smirnov test. Kinematic data did not significantly deviate from a normal  

2. distribution (P > 0.05). The Chi-square test was used to assess the sex distribution of the participants. 

The independent t-test and Mann-Whitney U test, as a nonparametric test, were employed to 

compare the two groups concerning specific demographic and clinical characteristics. 
 

In the event of an unforeseen emergency, the participant’s condition will be assessed, and immediate contact  

will be made with emergency medical personnel for necessary actions. Subsequently, a prompt report will 

be submitted to the Institutional Review Board (IRB) 
 

 

1. Inability to independently perform the action of sitting and extending the paralyzed arm 

2. Feeling of dizziness 

 

- Prior to the start of the experiment, participants will receive a comprehensive explanation of the entire 

experimental procedure and the potential risks involved through an informed consent document. They will 

proceed with the experiment after understanding and acknowledging these risks. 

- In the event of an emergency during the experiment, participants will be provided with non-monetary 

measures to seek medical examination and treatment from a qualified healthcare institution, even after the 

conclusion of the experiment. 

Safety evaluation criteria and evaluation methods 

Data analysis and statistical methods 

Predicted side effects and precautions with corresponding measures 

Criteria for discontinuation and dropout 

Risks and benefits to research participants 
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