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National Cheng Kung University Hospital, College of Medicine 
Human Research Information and Consent Form 

Scope of Application: Human research, questionnaires, interviews, and specimen collection not regulated 
by Article 8 of the Medical Care Act. 

(This consent form should be explained in detail by the principal investigator to the participant, who 
must then sign it after careful consideration.) 

You are being invited to participate in this study. This information and consent form provides you with 
relevant information about the study. The research principal investigator will explain the study content to 

you and answer any questions you may have. 
Project Name： 
(Chinese) 口腔舌咽肌肉功能訓練介入達文西手術後之阻塞性睡眠呼吸中止症患者之成效 

(English) Efficacy of oropharyngeal myofunctional therapeutic training for obstructive sleep apnea 
patients after transoral robotic surgery 
 
NCT number: NCT04876482 
Execution Unit: Department of Otolaryngology, National Cheng Kung University Hospital / Sleep Center, 
NCKU Hospital 
Commissioning Unit/Sponsor: National Cheng Kung University Hospital 
Commissioning Unit/Sponsor Address: No. 138, Shengli Road, North District, Tainan City 
Sponsor Contact Information: 06-2353535 
Research Funding Source: NCKU Hospital 
 
Principal Investigator: Lin Cheng-Yu, MD 
Title: Director, Sleep Medicine Center, National Cheng Kung University Hospital 
Contact Phone: 06-2353535, (ENT) 5311, (Sleep Center Extension) 4063 
 
Co-Principal Investigator: Hung Ching-Hsia, PhD 
Title: Professor 
Contact Phone: 06-2353535 #5939 
 
Collaborating Researcher: Lai Yi-Ju, PhD Student 
Title: PhD Student, Institute of Health Care Science, National Cheng Kung University 
Contact Phone: 06-2353535 #5945 
Mobile: 0963-123-117  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 

Participant's Name: 
Gender: 
Date of Birth: 
Mailing Address: 
Contact Phone: 
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I. Study Overview: 
The Department of Physical Therapy and the Institute of Health Care Science at National Cheng 

Kung University have collaborated to study the effectiveness of rehabilitation interventions for 
Obstructive Sleep Apnea Syndrome (OSA). This consent form provides you with information about the 
study. The principal investigator or co-investigators will explain the study details and answer any 
questions you may have. We sincerely invite you to participate in this research. 

Obstructive Sleep Apnea Syndrome is characterized by complete or partial obstruction of the upper 
airway, resulting in repeated episodes of breathing cessation or hypoventilation during sleep, along with 
uncoordinated chest and abdominal movements, intermittent hypoxia, decreased blood oxygen levels, and 
even sudden death. It is a common condition in middle-aged individuals, though its prevalence is often 
underestimated due to undiagnosed cases. In Taiwan, the prevalence is 4% in adult males and 2% in 
females. The disease progression involves both structural and non-structural predisposing factors, making 
the clinical symptoms variable and complex. The intermittent hypoxia associated with OSA leads to 
systemic oxidative stress and a cascade of oxidative reactions, which are risk factors for cardiovascular 
diseases. This explains why cardiovascular diseases are the most prevalent comorbid condition among 
OSA patients. Research has also found a high correlation between daytime sleepiness and emotional state 
in OSA patients. Treatment options for OSA include sleep surgery, continuous positive airway pressure 
(CPAP), anti-snoring devices, weight loss, and oropharyngeal muscle training. 

Previous studies using drug-induced sleep endoscopy have shown that OSA patients' upper airways 
are more prone to collapse during sleep, with 81% of collapses occurring at the soft palate, 46.6% at the 
base of the tongue, and 38.7% at the hypopharynx. Normal respiratory control decreases during sleep, 
narrowing the upper airway, but OSA patients often experience insufficient muscle responsiveness in the 
pharyngeal dilators or age-related fat accumulation, especially during the rapid eye movement (REM) 
stage when muscle tone is lowest, making airway collapse more likely. Thus, the aim of our study is to 
investigate the clinical effectiveness of surgical removal of excess soft tissue and neuromuscular 
re-education training of the pharyngeal dilator muscles based on clinical examination of airway collapse 
sites. 

This study will measure biomarkers in the blood, including 8-hydroxy-2'-deoxyguanosine 
(8-OHdG), malondialdehyde (MDA), superoxide dismutase (SOD), catalase (CAT), nuclear factor kappa 
B (NF-κB), tumor necrosis factor-α (TNF-α), interleukin 6 (IL-6), and matrix metalloproteinase 9 
(MMP-9). Previous literature indicates that recurrent ischemia and reperfusion injuries in OSA lead to 
excessive production of reactive oxygen species (ROS), oxidative stress markers (such as 8-OHdG and 
MDA), and inflammatory precursors (such as TNF-α and IL-6), damaging antioxidant defenses. 
Oxidative stress markers increase ROS concentrations, which activate NF-κB. NF-κB stimulates the 

production of inflammatory precursors and regulates the transcription of matrix metalloproteinases. 
Activation of TNF-α, IL-6, and MMP-9 leads to endothelial dysfunction and contributes to cardiovascular 
diseases. Research has found significant increases in 8-OHdG, MDA, NF-κB, TNF-α, IL-6, and MMP-9 
concentrations in OSA patients' serum, while antioxidant markers (SOD and CAT) show significant 
decreases. MDA, NF-κB, and MMP-9 concentrations are highly positively correlated with the duration of 
nighttime oxygen saturation below 85% and negatively correlated with average blood oxygen saturation. 
Additionally, MMP-9 is positively correlated with IL-6 and TNF-α in plasma. This study aims to 

understand the relationship between the severity of OSA and cardiovascular disease risk factors and to 
explore whether surgical and exercise interventions can improve these risk factors. 
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II. Research Objectives 
According to clinical examination of upper airway collapse sites, multiple interventions, including 

surgery and neuromuscular re-education training of the pharyngeal dilator muscles, will be implemented. 
The treatment modalities include sleep surgery and orofacial myofunctional therapy, to investigate their 
clinical efficacy for OSA. Using G power analysis, with a power level set at 80% and an alpha level at 
0.05, the effective sample size is estimated to be about 28 subjects per group. The planned number of 
subjects for the experiment is 35 per group. The experiment is divided into two groups: the experimental 
group and the control group. The experimental group includes (1) a post-upper airway surgery group 
undergoing 12 weeks of orofacial myofunctional therapy (n=35) and (2) an upper airway surgery group 
(n=35). The control group consists of patients undergoing self-directed weight loss, using CPAP, and 
waiting for mandibular advancement devices (n=35). Given that the fabrication of mandibular 
advancement devices takes approximately 3-4 months, relevant measurements will be taken during the 
waiting period. For patients attempting self-directed weight loss, the principal investigator will inquire in 
the clinic if they are willing to receive professional weight loss consultation. (1) If the patient is willing, 
they will be referred to Dr. Chang Chin-Sung's weight loss clinic in the Family Medicine Department. (2) 
If the patient is unwilling, they will receive self-directed weight loss education materials, and a follow-up 
appointment will be scheduled 6 weeks later in the ENT clinic to check the weight loss status. If weight 
loss is unsatisfactory, research assistant (physical therapist Lai Yi-Ju) will arrange bi-weekly visits to 
measure weight and inquire about dietary status, providing food diaries, weight control diaries from the 
Family Medicine Department, and exercise diaries to ensure accurate recording and monitoring of weight 
loss. After 12 weeks, a follow-up appointment in the ENT clinic will confirm the weight loss status. All 
three groups will undergo pre- and post-intervention measurements and follow-up tests in a longitudinal 
study design to assess the effectiveness of functional training in physical therapy for post-surgical OSA 
patients. 
III. Study Duration: From the date of ethical approval until December 31, 2022. 
Estimated Number of Participants or Samples: 105 

IV. Main Inclusion and Exclusion Criteria: 
1. Inclusion Criteria: 

o Age between 20 and 65 years. 
o Diagnosed with mild to severe pure obstructive sleep apnea syndrome by PSG sleep study. 
o Epworth Sleepiness Scale score ≧10. 
o Agreement to weight loss, use CPAP, wait for anti-snoring appliance production, or 

undergo sleep surgery. 
2. Exclusion Criteria: 

o Smoking, alcohol, or drug abuse within the past year. 
o Pregnancy. 
o Severe obstructive or restrictive pulmonary disease. 
o High-risk cardiovascular disease. 
o History of central or peripheral neurological disorders that prevents participation in 

exercise prescriptions. 
o Musculoskeletal or psychological disorders that prevent participation in exercise 

prescriptions. 
o Other non-respiratory sleep disorders. 
o Coexisting central or mixed sleep apnea disorders. 
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V. Experimental Procedures and Methods: 
1. Assessment Process: 
  Experimental Procedures and Testing Items: The experimental steps primarily follow standard clinical 
procedures, detailed as follows:  

i. Screening through the sleep clinic to determine if further sleep-related assessments are needed 
(current clinical procedures).  

ii. Establishing the diagnosis of obstructive sleep apnea syndrome through sleep examinations 
(current clinical procedures, requiring overnight sleep studies at a sleep center).  

iii. Participants agree to self-weight management, use CPAP, await the fabrication of an 
anti-snoring dental appliance, or undergo sleep surgery.  

iv. Recruiting clinical participants based on inclusion and exclusion criteria, providing 
comprehensive study information, and informing participants of their right to withdraw from 
the study at any time. Participants will complete the consent form and will be orally 
introduced to the study grouping method during the clinic visit. Participants will choose their 
group based on personal preference and officially enter the clinical research study.  

v. Using computed tomography (CT) and drug-induced sleep endoscope examination to 
understand the pre-surgical pharyngeal anatomy.  

vi. Performing tongue muscle function tests, recording the results to understand pre-intervention 
functional indicators (approximately half an hour).  

vii. Conducting biomarker tests to understand pre-intervention biomarker indicators. 
Assessment Location: NCKU Hospital Physical Therapy Center 

2. Research Procedures and Participant Cooperation: 

  Collect basic participant information (body mass index, body fat, etc.), followed by muscle function 
tests (muscle strength parameters, posture assessment) conducted by a physical therapist. The treatment 
plan includes 12 weeks of post-surgical or post-intervention orofacial myofunctional training, with pre- 
and post-surgical measurements and follow-up tests (Figure 2). Measurement items include drug-induced 
sleep endoscope examination and CT scans performed by a sleep specialist, sleep assessments conducted 
by a sleep technologist, tongue muscle function tests performed by a professional physical therapist, and 
blood collection by a professional nurse. Blood samples (20 cc each) will be collected at Week 0, Week 6 
after the start of the project or post-surgery, and Week 18 after the start of the project or post-surgery, 
totaling three blood collections. 

3. Surgical Methods: 
  Excision of excess soft tissue and hypertrophic lingual tonsils at the base of the tongue, and performing 
uvulopalatopharyngoplasty (UPPP). The surgeon will clearly inform the patient of the surgical risks. 

4.Training Regimen: 

  Functional training of the oral, lingual, and pharyngeal muscles consists of three sets of exercises 
targeting the temporomandibular joint, tongue muscles, and oropharyngeal muscle groups. Each exercise 
mode is performed 10-15 times, with a rest period of 60-90 seconds between exercises. The training 
session lasts 30 minutes, conducted 3 times a day, 3-5 days a week, for a duration of 12 weeks for the 
experimental group. Once the subjects have demonstrated proper execution of the exercises, they may 
choose to continue the training either at the clinic or at home. However, they are required to return to the 
clinic for follow-up every 1-2 weeks. Similar to rehabilitation training for other skeletal muscles, 
functional training of the oral, lingual, and pharyngeal muscles necessitates careful monitoring of 
exercise intensity to prevent issues such as cardiovascular endurance impairment and muscle soreness. 
Therefore, heart rate, respiration, blood pressure, and blood oxygen levels should be measured before and 
after exercise. If subjects experience symptoms such as dizziness, nausea, or other discomforts during 
training, they should stop the exercises immediately. 
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VI. Retention and Use of Research Data: 
  Any personal and health information collected in this study will be securely stored. During data 
analysis, real names will be replaced with codes, and no data will be disclosed to non-research personnel. 
Data will be securely stored on the computer hard drive in the Respiratory and Circulatory Physiology 
Laboratory of the Department of Physical Therapy at National Cheng Kung University. The hard drive 
will not be removed from the laboratory, and all data will be encrypted and password-protected. The 
passwords will be managed by the principal investigator and co-investigators. The data will be retained 
until 2029, after which it will be legally destroyed. 

。 VII.  Preservation and Use of Research Materials 
1. Preservation and Use of Samples (including their derivatives): The samples collected from you 

for this study will be used according to the research plan and stored in the Respiratory and 
Circulatory Physiology Laboratory of the Department of Physical Therapy at National Cheng 
Kung University. Upon completion of testing, the samples will be legally destroyed. To protect 
your privacy, we will use a research code to replace your name and related personal information, 
ensuring complete confidentiality of your samples and related data. If you have any concerns 
about the use of your samples or wish to have them destroyed, please contact us immediately 
(Contact: Yi-Ru Lai, Phone: 0963123117; Contact Unit: Respiratory and Circulatory Physiology 
Laboratory, Department of Physical Therapy, National Cheng Kung University, Phone: 
06-2353535 ext. 5945, Address: No. 1, University Road, East District, Tainan City). We will then 
destroy your samples. You may also contact the Human Research Ethics Committee (Phone: (06) 
2353535 ext. 3635) to assist with any disputes regarding the use of your samples in the study. 

2. Preservation and Reuse of Subject Data: Your data will be securely stored by the research team 
and destroyed after the retention period ends in 2029. 
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VIII. Foreseeable Risks and Remedial Measures: 
Assessment and training will be personally conducted by senior clinical physical therapists. The process 
will be completed under the guidance and supervision of professional personnel. If any physical, mental, 
or emotional negative feelings occur during the study, the participant has the absolute right to withdraw 
from the study without any loss or sequelae. The following are explanations of possible incidents and 
corresponding measures: 
1. Radiation Exposure: 
  According to the Atomic Energy Council of the Executive Yuan, the radiation dose for a head and neck 
CT scan is 2-3 millisieverts (mSV), approximately 100-150 times that of a head and neck X-ray (0.02 
mSV). Some individuals may have allergic reactions to the contrast agent used in CT scans, such as 
headaches, nausea, or vomiting. The likelihood of death from the contrast agent is about 1-3 in 100,000 
people. After removing the intravenous line used for the contrast agent, apply local pressure for 5-10 
minutes to prevent bleeding or bruising at the injection site. If there is swelling, redness, or pain at the 
injection site, inform the nurse immediately. For large bruises, apply ice packs on the same day and heat 
packs for 10-15 minutes daily after 24 hours to help disperse the bruise, which should gradually 
disappear in about 7-10 days. Before injecting the contrast agent, participants will have a blood test to 
check creatinine levels and confirm normal kidney function. 
2.Surgical Risks: 
  The surgeon will clearly inform the patient of the surgical risks. 
3. Post-Surgical Discomfort: 
  Initially after surgery, there may be wound pain and a foreign body sensation during swallowing. 
Regular follow-ups with a sleep specialist for wound assessment will be scheduled within four to six 
weeks post-surgery. Once the sleep specialist confirms wound stability, exercise training will commence. 
4.Adaptation to Exercise Training: 
  Participants might initially struggle with learning new exercise techniques. Instructional videos or 
educational leaflets will be provided, with step-by-step illustrations to guide the patient in understanding 
correct movement performance and self-assessment methods. 
5.Exercise-Induced Symptoms: 
  Participants might experience breathlessness or fatigue during exercise training. During the training 
process, subjective feedback from the patient will be frequently solicited, and the trainer will objectively 
assess the patient's performance. 
6.Compliance with Training Schedule: 
  Participants might find it challenging to adhere to the regular training schedule. Alternative training 
sessions will be arranged at times convenient for the participant to ensure compliance with the same 
frequency of training sessions. 

IX. Expected Benefits of the Study: 
  By surgically removing excess soft tissue at multiple collapse sites in the upper airway and providing 
neuromuscular re-education training for the pharyngeal dilator muscles, it is estimated that obstructive 
sleep apnea syndrome (OSA) can be improved. The primary causes of OSA include the collapse of 
excess soft tissue, insufficient muscle tone, and reduced muscle activity, leading to upper airway 
obstruction or collapse during sleep. The intervention is expected to address these clinical issues, thereby 
improving sleep problems and enhancing sleep quality. 
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X. Compensation for Damage and Insurance: 
1. If adverse reactions or damages occur as a result of this clinical research plan, NCKUH will be 

responsible for compensation. However, foreseeable adverse reactions that are documented in this 
consent form and cannot be prevented will not be compensated. 

2. If adverse reactions or damages occur as a result of this study, NCKUH is willing to provide 
necessary assistance. 

3. Apart from the aforementioned compensation and medical care, no other forms of compensation 
will be provided by this study. If you are unwilling to accept these risks, please do not participate 
in the study. 

4. Signing this consent form does not result in the forfeiture of any legal rights. 
 

XI. Rights of Subjects and Personal Data Protection Mechanisms: 
1. Research Participation Subsidies: This trial groups subjects based on their own willingness. 
Subjects must bear the costs of follow-up/outpatient visits and surgery. The research project will 
subsidize the cost of one CT scan, two drug-induced sleep endoscopies, and three blood draws. 
2. Privacy Protection: The data obtained from the study may be published in academic journals, but 
your name will not be disclosed, and the privacy of your personal information will be strictly 
maintained. The principal investigator will carefully protect your privacy rights. The central health 
authorities, the research sponsor, and the Institutional Review Board (IRB) of National Cheng Kung 
University Hospital have the right to review your data in accordance with the law, without 
compromising your privacy. 
3. Provision of New Information: If any new information arises during the research process that may 
affect your willingness to continue participating in the study, it will be provided to you promptly. 
4. Inquiry and Complaint: If you have any questions about the nature of the research work, concerns 
about your rights as a patient, or if you suspect that you have been harmed due to participation in the 
research, you can contact the IRB of National Cheng Kung University Hospital for consultation. The 
contact number is 06-2353535 ext. 3635, or you can email em73635@mail.hosp.ncku.edu.tw, or mail to: 
Institutional Review Board, Outpatient Building, 138 Shengli Road, North District, Tainan City 704, 
Taiwan. 
This consent form is in duplicate, and a copy has been provided to you by the principal/co-principal 
investigator, who has also fully explained the nature and purpose of this research and answered your 
related questions. 
 

XII. Commercial Interests and Applications Potentially Arising from the Research: 
This research is not expected to generate patents or other commercial interests. 

XIII. Withdrawal and Termination of the Research: 
  You are free to decide whether to participate in this research. You may also withdraw your consent 
and exit the study at any time during the research process, without providing any reason. This will not 
cause any unpleasantness or affect your future medical care by your physician. The principal 
investigator or sponsor may also terminate the study if necessary. During the study, subjects can express 
their desire to stop or exit the research at any time; and upon withdrawal, your data will be completely 
removed from the laboratory computer hard drive. If you wish to withdraw from the study, please 
contact Ms. Yi-Ju Lai at 0963123117. 
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XIV. Signature Section: 
1. The subject has thoroughly understood the above research methods and the potential risks 

and benefits involved. Any questions regarding this trial have been fully explained by the 
principal investigator. I agree to voluntarily participate as a subject in this clinical trial. 

(1) If the subject is incapacitated (a child under 7 years old or a person under guardianship), 
consent must be obtained from their legal representative or guardian. 

(2) For individuals with limited capacity (over 7 years old but under 20, or a person under 
assistance), consent must be jointly obtained from the individual and their legal 
representative or assistant, and the consent form must be signed by both. (For children 
aged 7-11, please attach the child version of the consent form.) 

(3) Even if the subject is not incapacitated or of limited capacity, if they are unconscious or 
mentally disordered and unable to act on their own, the consent must be given by an 
authorized person. (The order of consent follows relevant legal regulations.) 

     Subject’s Signature: 

     Date:  
     Signature of Legal Representative/Guardian/Assistant/Authorized Person (if applicable): 
     Relationship to Subject: 
     Date:  

2. Use of Witness: 
(1) When the subject, legal representative, or authorized person cannot read, a witness should 

be present for all discussions regarding the subject's consent. The witness should read the 
subject consent form and any other written materials provided to the subject, to verify that 
the principal investigator or their designated personnel has accurately explained the 
contents to the subject, legal representative, or authorized person and ensured their full 
understanding. 

(2) The subject, legal representative, or authorized person should still sign the subject consent 
form and indicate the date. A fingerprint can replace the signature if necessary. 

(3) The witness should sign and date the subject consent form after completing the verbal 
explanation and confirming that the subject, legal representative, or authorized person’s 

consent is given freely. 

(4) Research personnel cannot serve as witnesses. 

     Witness’s Signature: 

     Date:  
3. The principal investigator or research personnel have fully explained the nature and 

purpose of the research methods described above, and the potential risks and benefits 
involved in this research project. 

     Signature of Principal Investigator/Co-Principal Investigator/Research Personnel: 
     Date:  

 

                                 






























