Table 1 Inhaler adherence intervention protocol for COPD patients in rural China
	FBM
	Intervention Module
	Module Contents
	Game Elements & BCTs

	Motivation
(Enhance medication awareness)

	COPD and Inhalation Therapy Cognitive Cultivation Module
	Classroom: Learn about COPD and its medications, emphasizing the critical role of inhalation therapy.
Signing a Commitment to Use: Users select their inhaler and commit to adhering to the daily medication. 
Health Weekly Report: The report is generated every Monday and pops up upon launching the Mini Program, featuring accumulated points, badges, and daily task completion status. One-click sharing to WeChat family groups or Moments, facilitating positive feedback such as likes from family and friends.
	points
badges
Achievements
Feedback
Goal Setting


	Ability 
(Provide 
scientific 
inhalation 
techniques 
instruction)
	Inhalation Technique Learning Module

	Practice Room: Break down the inhalation procedures into individual steps. Patients engaged in step-by-step learning guided by synchronized video prompts and a visual progress bar. After completion, users could either retry ('Try Again') or view the full animation ('Play Full Animation').
Step-by-Step Sequencing: Icons representing each inhalation step are displayed at the top of the interface, with empty sequence boxes positioned below. Users are required to click the icons in the correct chronological order. Correct selections automatically populate the sequence box, whereas incorrect choices trigger a supportive prompt and automatic reset for retry.
	Bars
Feedback

	Prompt 
(Format regular medication habits)
	Inhaler Adherence Formation Module
	Medication Reminder: The system monitors daily inhalation adherence, sending text messages to prompt medication intake and check-ins.
Daily Medication Task: The homepage features 'Daily Medication Tasks' with a progress bar, and clicking the task launches a guided video to complete the regimen.
Family Group: Users can link one to two family accounts for data sharing. Check-ins auto-post to the family feed, while unrecorded within two hours trigger alerts to relatives.
	Feedback
Bars
Prompt



Abbreviations: FBM: Fogg Behavior Model; BCTs: Behavior Change Techeniques
Table 2 Characteristics of the expert panel.
	Expert characteristics
	Number of experts
	Percentage (%)

	Sex
	
	

	Male
	1
	16.7

	Female
	5
	83.3

	Age
	
	

	30–40 years
	5
	83.3

	50–60 years
	1
	16.7

	Profession
	
	

	Medicine
	3
	50

	Nursing
	3
	50

	Highest academic qualification
	
	

	Master's degree
	4
	66.7

	Bachelor's degree
	2
	33.3

	Professional qualification
	
	

	Senior 
	1
	16.7

	Associate Senior
	3
	50

	Junior
	2
	33.3

	Years of professional experience
	
	

	10–20 years
	4
	66.7

	> 20 years
	2
	33.3
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Table 3 Content validity of the intervention protocol.
	
	
	Results of content validity assessment (experts number n=6)

	item
	Description of item
	Number of experts rating'very appropriate' (4)
	Number of experts rating 'appropriate' (3)
	Total number of experts rating content valid (3 or 4)
	CVI

	Primary indicators

	1
	COPD and Inhalation Therapy Cognitive Cultivation Module (Motivation)
	6
	0
	6
	(Item-level) 1.00

	2
	Inhalation Technique Learning Module (Ability)
	6
	0
	6
	(Item-level) 1.00

	3
	Inhaler Adherence Formation Module (Prompt)
	6
	0
	6
	(Item-level) 1.00

	Secondary indicators

	1.1
	Classroom: Learn about COPD and its medications, emphasizing the critical role of inhalation therapy.
	6
	0
	6
	(Item-level) 1.00

	1.2
	Signing a Commitment to Use: Users select their inhaler and commit to adhering to the daily medication. 
	5
	1
	6
	(Item-level) 1.00

	1.3
	Health Weekly Report: This report is generated every Monday and pops up upon launching the Mini Program, featuring accumulated points, badges, and daily task completion status. One-click sharing to WeChat family groups or Moments, facilitating positive feedback such as likes from family and friends.
	6
	0
	6
	(Item-level) 1.00

	2.1
	Practice Room: Break down the inhalation procedures into individual steps. Patients engage in step-by-step learning guided by synchronized video prompts and a visual progress bar. After completion, users could either retry ('Try Again') or view the full animation ('Play Full Animation').
	6
	0
	6
	(Item-level) 1.00

	2.2
	Step-by-Step Sequencing: Icons representing each inhalation step are displayed at the top of the interface, with empty sequence boxes positioned below. Users are required to click the icons in the correct chronological order. Correct selections automatically populate the sequence box, whereas incorrect choices trigger a supportive prompt and automatic reset for retry.
	6
	0
	6
	(Item-level) 1.00

	3.1
	Medication Reminder: The system monitors daily inhalation adherence, sending text messages to prompt medication intake and check-in.
	6
	0
	6
	(Item-level) 1.00

	3.2
	Daily Medication Task: The homepage features 'Daily Medication Tasks' with a progress bar, and clicking the task launches a guided video to complete the regimen.
	6
	0
	6
	(Item-level) 1.00

	3.3
	Family Group: Users can link one to two family accounts for data sharing. Check-ins auto-post to the family feed, while unrecorded within two hours trigger alerts to relatives.
	4
	2
	6
	(Item-level) 1.00

	Tertiary indicators (Relevant Game Elements and BCTs)

	1.1.1
	Feedback16: After completing one health lesson, users will earn points, providing them with immediate positive feedback.
	6
	0
	6
	(Item-level) 1.00

	1.2.1
	Goal setting 42: Goal setting is a key technique for behavior change, which can significantly stimulate intrinsic motivation.
	6
	0
	6
	(Item-level) 1.00

	1.2.2
	Points: Points accumulation is configured in three modules: the first is daily login, daily medication tasks, and daily claim tasks. The daily points cap is seventy points. Points system details are as follows:
(1) First login per day: 1 point
(2) Daily Medication Task: ① Twice - daily: Initiating the task (clicking 'Start') awards 10 points, and completion adds 2 (12/task; max 24/day). ② Once - daily, initiating the task (clicking 'Start') awards 20 points, completion adds 4 (max 24/day).
(3) Additional Tasks: Three daily tasks are available: 10 points for clicking 'Start' per task, 1 point per one-minute stay, with a 5-point maximum for duration rewards per task. Totaling 15 points per task and 45 points daily.
Badges are awarded weekly based on points. Given the long-term adherence required for inhaler therapy, the points serve as an immediate and continuous positive feedback tool to quantify user behavior and reinforce correct medication practice. It is especially suitable for patients in rural areas with low adherence, aligning with the core needs of motivation enhancement in the FBM 43, 44. A cumulative points system was used with no deductions for uncompleted tasks to maintain patient confidence and prevent negative psychological effects.
	6
	0
	6
	(Item-level) 1.00

	1.2.3
	Badges: Badges can be redeemed based on weekly cumulative points:
70–150 points: one badge
151–250 points: two badges
251–350 points: three badges
301–400 points: four badges
401 ~ 490 points: five badges
Badges are a visual representation of achievements that intuitively display a user's accomplishments toward preset goals, fostering their sense of accomplishment and satisfaction. Like points, badges provide positive feedback, and collecting them influences user behavior, encouraging them to complete challenges to obtain the badges.44
	6
	0
	6
	(Item-level) 1.00

	1.2.4
	Achievements: At the end of the four-week intervention, calculate the total number of badges obtained and redeem them for rewards.
	6
	0
	6
	(Item-level) 1.00

	1.3.1
	Feedback: Enable users to recognize their achievements and gaps, motivating their behavior. Encouragement such as 'likes' from families ensures that users' health behaviors are seen and recognized by their loved ones, reinforcing the value of those behaviors.
	6
	0
	6
	(Item-level) 1.00

	2.1.1
	Bars: Disassembly steps to make learning easier; allow users to intuitively understand inhalation technique procedures and track progress.
	6
	0
	6
	(Item-level) 1.00

	2.1.2
	Feedback: Points rewards after completing the operation provide immediate positive feedback, quickly linking correct actions with positive feelings.
	6
	0
	6
	(Item-level) 1.00

	2.1.3
	Points: Obtain points after completion to boost user satisfaction.
	6
	0
	6
	(Item-level) 1.00

	2.2.1
	Feedback: Points rewards after completing the operation provide immediate positive feedback, quickly linking correct actions with positive feelings.
	6
	0
	6
	(Item-level) 1.00

	2.2.2
	Points: Obtain points after completion to boost user satisfaction.
	6
	0
	6
	(Item-level) 1.00

	3.1.1
	Prompt: The system monitors the daily medication doses and sends text message reminders to patients
	6
	0
	6
	(Item-level) 1.00

	3.2.1
	Points: Users earn corresponding points when clicking 'Start', and after 
completion.
	6
	0
	6
	(Item-level) 1.00

	3.2.2
	Prompt: Upon receiving the text messages, users clicked the notification link to jump to the inhalation operation instruction video, lowering the threshold for action.
	6
	0
	6
	(Item-level) 1.00

	3.2.3
	Bars: The bar displays daily medication progress and indicates remaining doses for today.
	6
	0
	6
	(Item-level) 1.00

	3.3.1
	Prompt: Unrecorded within 2 hours trigger alerts to relatives.
	6
	0
	6
	(Item-level) 1.00

	Scale-level CVI of the whole intervention protocol
	
	
	
	(Scale-level) 1.00


Abbreviations: CVI, content validity index; FBM, Fogg Behavior Model; BCTs, Behavior Change Techniques


