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3. [bookmark: _Toc145607638][bookmark: OLE_LINK285]Qualitative Results from PedsQL (version 4.0) questionnaires


	[bookmark: OLE_LINK284]C H I L D    R E P O R T
	[bookmark: _Hlk145591523]Health and Activities
	S1
	S2
	S3
	S4
	S6
	S7

	
	1. It is hard for me to walk more than a couple of streets (~100 metres) 
	4
	4
	2
	4
	2
	4

	
	2. It is hard for me to run 
	4
	1
	0
	4
	1
	3

	
	3. It is hard for me to do sports activities or exercise 
	2
	3
	0
	3
	3
	4

	
	4. It is hard for me to lift heavy things 
	4
	4
	0
	4
	0
	4

	
	5. It is hard for me to have a bath or shower by myself 
	1
	0
	1
	1
	2
	4

	
	6. It is hard for me to do chores around the house 
	4
	2
	0
	0
	1
	3

	
	7. I have aches and pains 
	1
	3
	3
	3
	2
	0

	
	8. I feel tired 
	2
	2
	3
	2
	1
	2

	
	Feelings
	
	

	
	1. I feel afraid or scared 
	0
	3
	2
	1
	2
	0

	
	2. I feel sad 
	0
	0
	3
	1
	1
	0

	
	3. I feel angry 
	0
	3
	3
	0
	1
	1

	
	4.I have trouble sleeping 
	2
	1
	2
	1
	2
	0

	
	5. I worry about what will happen to me 
	0
	0
	2
	2
	2
	0

	
	Get on with Others
	
	

	
	1. I have trouble getting on with other children 
	0
	0
	2
	4
	0
	3

	
	2. Other children do not want to be my friend 
	0
	0
	1
	0
	1
	2

	
	3. Other children tease me 
	0
	0
	3
	0
	1
	0

	
	4. I cannot do things that other children my age can do 
	0
	0
	3
	4
	3
	4

	
	5. It is hard to keep up when I play with other children 
	0
	0
	3
	2
	3
	4

	
	School/Work
	
	

	
	1.It is hard to pay attention at work/college/university
	1
	0
	2
	2
	1
	2

	
	2.I forget things 
	1
	2
	3
	2
	1
	3

	
	3.I have trouble keeping up with my work or studies
	2
	0
	3
	1
	1
	2

	
	[bookmark: OLE_LINK283]4.I miss work or college/ university because of not feeling well 
	0
	0
	3
	2
	2
	4

	
	5. I miss work or college/ university to go to the doctor or hospital 
	2
	2
	3
	1
	2
	4

	P A R E N T    R E P O R T
	Physical Functioning
	S1
	S2
	S3
	S4
	S6
	S7

	
	1. Walking 100 meters
	4
	4
	4
	4
	2
	4

	
	2. Running
	4
	4
	4
	4
	3
	4

	
	3. Participating in Sports and activities or exercise
	4
	4
	4
	4
	1
	3

	
	4. Lifting something heavy
	3
	3
	4
	4
	4
	4

	
	5. Taking a bath or shower herself 
	3
	3
	4
	2
	2
	3

	
	Emotional Functioning
	
	

	
	1. Feeling afraid or scared 
	0
	1
	2
	2
	2
	2

	
	2. Feeling sad 
	1
	1
	3
	2
	1
	1

	
	3. Feeling angry 
	0
	1
	3
	0
	1
	2

	
	4. Trouble sleeping
	1
	2
	2
	0
	2
	1

	
	5. Worrying about what will happen to her
	1
	
	2
	2
	2
	

	
	Social functioning
	0
	1

	
	1. Getting on with other teenager
	0
	1
	2
	0
	1
	2

	
	2. Other children not wanting to be her friend 
	0
	0
	2
	0
	1
	2

	
	3 Getting teased by other children 
	0
	0
	1
	0
	1
	0

	
	4. Not able to do things others her age can do 
	1
	
	3
	2
	3
	

	
	5. Keeping up with other young adults 
	1
	
	3
	2
	3
	

	
	School/Work Functioning
	
	

	
	1. Paying attention at work or college/university 
	1
	0
	1
	2
	1
	2

	
	2. Forgetting things
	1
	1
	1
	2
	1
	3

	
	3. Keeping up with work or studies
	2
	0
	2
	2
	1
	3

	
	4. Missing work or college/university because of not feeling well
	1
	
	2
	2
	2
	

	
	5. Missing work or college/university to go to the doctors/hospital 
	2
	
	2
	2
	2
	


Legend: Results from the Quality of Life Questionnaire using PedsQL version 4.0 are displayed in the table above. Participants were asked to rate each item on a scale ranging from 0 to 4:  0 indicates 'Never a problem'; 1, 'Almost never a problem'; 2, 'Sometimes a problem'; 3, 'Often a problem'; and 4, 'Almost always a problem'.  Unanswered fields in the table are highlighted in dark blue.

4. [bookmark: _Toc145607639]Sample Vignettes: Post-Surgical Quality of Life Narratives from Patients and Parents

	[bookmark: _Hlk145599141]
	Patient Statement
	Parent Statement

	S1
	I’ve been able to do a lot more than I would have before the surgery. I don’t think I would have survived this past year mentally. I’ve just started university and wouldn’t have made it through without the surgery. I’ve finished seven weeks of 9-5 performances, felt more energetic post-surgery, reignited my passion for acting, am writing a book, my mood has improved, and I breathe more deeply with greater energy.
	Prior to the surgery, he used most of his energy just to breathe. Physical and mental challenges were pronounced. Post-surgery, he breathed better, began physical rehabilitation, and started walking with assistance. The surgery has provided him a lot.

	S2
	The surgery transformed my life. I no longer struggle with tasks like brushing teeth due to breathing issues. I breathe better during medical procedures, can hold my singing notes longer, and people around me noticed a huge difference in my breathing and walking post-surgery.
	She is more energetic and mobile post-surgery. We saw a decline in her health before the surgery, but now her life has changed dramatically. She is more lively and even her school has noticed the improvement.

	S3
	Breathing has improved post-surgery. I’ve begun reading books comfortably, continued swimming though with some challenges, and face some medical irritations. The surgery affected my underwater swimming.
	The recovery was long due to throat swelling. However, she doesn’t get out of breath as easily now, and she can hold her head differently while breathing. Some surgeons are hesitant about further procedures. She felt positive post-recovery.

	S4
	I’m not as breathless during daily activities now. Walking has become easier and I’m working on leg strength without getting as winded.
	There’s a noticeable difference post-surgery. She switched from CPAP to BiPAP, indicating a change in her airway management. She enjoys reading and drawing more.

	S7
	Post-surgery life has significantly improved. I engage in more hobbies, regularly participate in social activities like sleepovers, and feel more enthusiastic.
	Everything has improved for her since the surgery. She sleeps better, functions better daily, and has a brighter outlook on life. Her physical appearance has improved, she’s happier, more energetic, enthusiastic about the future, and the surgery has dramatically changed our lives.


[bookmark: OLE_LINK315]Legend:  The table above presents vignettes capturing the perspectives of patients and their parents post-surgery. These narratives, expressed in their own words, shed light on the tangible and intangible improvements in the quality of life following the surgery, which tools such as PedsQL may fail to capture.  Common thematic findings include enhanced physical abilities, markedly improved breathing, a boost in emotional and psychological well-being, positive external observations, swift recovery and adaptation, and increased social engagement.

5. [bookmark: _Toc145607640]Summary of Thematic Insights: Quality of Life Enhancements Following Surgery
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Legend:  

The infographic above provides a graphical summary of the nuanced experiences of the patients and their caregivers post-surgery. To achieve this, we processed the results from the PedsQL (v4) questionnaire and patient vignettes through the advanced Artificial Intelligence (AI) capabilities of the GPT-4 Large Language Model (LLM). By leveraging Natural Language Processing (NLP) and complementing it with domain-specific fine-tuning and human-in-the-loop validation, we ensured the accuracy and relevancy of the extracted themes. The robustness and reliability of these AI-driven methods are corroborated by studies such as that by Gamieldien, Case, and Katz (2023), which delve into the potential of AI LLM and NLP in thematic coding.

[bookmark: OLE_LINK317]
1. Gamieldien Y, Case JM, Katz A. Advancing Qualitative Analysis: An Exploration of the Potential of Generative AI and NLP in Thematic Coding. SSRN. June 21, 2023. Available from:   http://dx.doi.org/10.2139/ssrn.4487768


6. [bookmark: _Toc145607641][bookmark: OLE_LINK251][bookmark: OLE_LINK252]Bayesian Analysis Markov Chain Monte Carlo for ascertaining posterior distribution 

Summary of analysis of Bayesian analysis

[bookmark: OLE_LINK84][bookmark: OLE_LINK86]Bayesian paired t-tests were conducted using Markov Chain Monte Carlo (MCMC) simulations with 10,000 iterations per chain. The posterior distributions of the mean difference for FEV1 and FVC were obtained from previous spirometry results, along with measures such as posterior means, standard deviations, and 95% credible intervals. The Bayesian analysis supported the findings from the frequentist tests. For FEV1, the posterior mean difference was 0.800 (95% credible interval: 0.617 to 0.993), indicating a positive effect of tracheal resection on the maximum amount of air forcefully exhaled in one second. Furthermore, the Bayes factor analysis provided evidence to reject the null hypothesis of no difference, with a Bayes factor of 3.373, supporting the presence of a significant difference in FEV1 before and after the procedure. In contrast, the frequentist paired t-test did not yield a statistically significant result (p = 0.095).   Similarly, for FVC, the posterior mean difference was 0.572 (95% credible interval: 0.429 to 0.704), suggesting a significant improvement in the maximum volume of air forcibly exhaled after a full inhalation following the procedure.  

[image: A picture containing text, diagram, screenshot, plot

Description automatically generated]

[image: A picture containing diagram, line, design

Description automatically generated]
image4.png
Rebekah/Johnny Contact
Tracheal team





image5.png
1. IMPROVED PHYSICAL ABILITIES:

Thereis arecurring mention of profound
improvement in physical capabilities post-surgery,

from walking to swimming and engaging in daily
activities without becoming breathless.

2. IMPROVED BREATHING:

Anoticeable theme across all narratives is the significant
improvement in breathing. Thisisn’t just about the act of
breathing but also activities like singing. speaking. and
even sleeping, which are directly impacted by it.

3. EMOTIONAL AND PSYCHOLOGICAL BOOST:

Patients mention improved moods, reignited
passions, the ability to plan for the future, and a
general sense of enthusiasm post-surgery.

4. POSITIVE OBSERVATIONS BY OTHERS: |

The benefits of the surgery were not just noticed by the
patients themselves but also by people around them,

including teachers, friends, and other caregivers.

S. RAPID RECOVERY AND ADAPTATION:

Despite some initial recovery challenges, many highlight a

rapid return tonormalcy, improved energy. and an ability
toengagein activities they previously couldn't.

|
b. ENHANCED SOCIAL ENGAGEMENT:

Patients have expressed anincreased ability and
willingness to engagein social activities, like attending
university, performing. writing. and having sleepovers,

/
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