The coding in this study started from preset categories, which described three aspects of the Self-Management Theory. Subsequently, coding was conducted in accordance with each aspect of the COM-B model; therefore, this part of the coding followed the COM-B framework. Supplementary Table 2 shows the information of first-order coding, Supplementary Table 3 shows the information of second-order coding, and Supplementary Table 4 shows the logical relationship between second-order coding and themes.

Supplementary Table 2. Information of first-order coding
	First-order coding
	Explanation
	Clues to the original data source

	Do not understand or do not measure vital signs
	The patient lacks standardized skills to measure basic physiological indicators (e.g., blood pressure, pulse), worries about inaccurate results, and has poor initiative in measuring.
	"After being discharged from the hospital, many patients say they don't know how to measure blood pressure and pulse, and they are afraid of inaccurate measurements"(P5).
"Many people never take the initiative to measure their blood pressure or do similar checks again once they get home" (N2).

	Insensitive to changes in the condition
	After discharge, the patient cannot identify abnormal physical symptoms (e.g., pacemaker pocket redness, chest tightness), delaying intervention.
	"When some patients come to the hospital for reexamination, the situation of pocket infection has already occurred, and the patients say that they think this is a normal phenomenon" (N4).
"Some patients consider occasional chest tightness or chest pain normal and are insensitive to such changes in their condition" (N6).

	Failure to attend follow-up appointments on time
	The patient did not visit the hospital for follow-ups as required (1 month, 3 months, 6 months post-surgery), hindering parameter adjustment and complication screening.
	"Some patients failed to come to the hospital for follow-up consultations at the designated time, which will affect our understanding of their conditions" (P2).

	Low disease awareness
	The patient's understanding of disease causes and pacemaker working principles is limited by their education level, and they refuse to follow medical advice.
	"Some patients don't do the things we've instructed them to do. They think it's unnecessary" (P3).
"Patients with less education have insufficient understanding of relevant knowledge. So I think that the level of education affects the ability to recognize diseases, and the perception of diseases influences their final compliance with medical advice" (P1).

	Forgot health knowledge
	After discharge, the patient gradually forgot the health education content received during hospitalization, such as pacemaker maintenance and electromagnetic interference prevention.
	"Once they are discharged, we are unable to provide continuous health education all the time. And as time goes by, patients will forget the relevant knowledge, which leads to poor self-management" (N4).
"Some patients stop following our instructions once they get home" (N1).

	Unclear about post-surgery precautions
	The patient has vague understanding of post-surgery details (e.g., rehabilitation exercise intensity, dietary restrictions, device protection) and either dares not or incorrectly performs self-management.
	"Their knowledge about the disease was not comprehensive, and they didn't dare to carry out progressive rehabilitation exercises as the doctor had instructed" (N5). 
"Some patients still have a poor understanding of the post-operative precautions" (N3).

	Low willingness to seek help proactively
	The patient rarely takes the initiative to communicate with medical staff about condition-related questions, either relying on relatives to communicate on their behalf or avoiding the issues directly.
	"In most cases, it was their relatives or friends who discussed the treatment plans with physicians or nurses" (P4). 
"They rarely take the initiative to seek our help, as they feel it would be a bother to us" (N1).

	Relies on unprofessional advice
	When facing health issues, the patient prioritizes unprofessional advice from family, neighbors, etc., and refuses to consult medical staff.
	"They seldom inquire about their treatment plans, and some stubborn patients will stick to their own opinions" (N3). 
"Some patients always rely on hearsay and listen to the opinions of non-medical professionals, resulting in them rarely receiving professional help" (N4).

	Memory decline leads to forgetting medical advice
	The patient cannot remember key information told by medical staff, such as medication dosage, follow-up time and pacemaker maintenance.
	"Most patients have severely degenerated memory and can't remember various precautions told to them by physicians and nurses" (P2). 
"After nurses had conducted health education for them, they might have forgotten it a few weeks after being discharged from the hospital" (N5).

	Poor compliance in solitary patients
	Solitary patients, lacking medication reminders and follow-up accompaniment from relatives, miss doses and appointments, leading to complications.
	"Some elderly people living alone may even forget to come for a follow-up visit" (N6). 
"Without the reminder from their relatives, some patients are readmitted to the hospital with complications due to forgetting to take their medications" (N3). 
"Some elderly people already have poor memory. If no one reminds them, they really won’t remember anything at all" (N2).

	Long distance to medical facilities
	The patient needs to travel across cities to provincial capital hospitals for surgery/follow-ups. High transportation costs and time expenses lead to voluntary abandonment of some follow-ups.
	"The homes of some patients are too far away from our hospital, so they don't want to spend time and money on follow-up visits" (P3). 
"For some patients, a single trip to the hospital can take several days, as processes like registration, examinations, and waiting for test results all require time" (N3).

	Lack of guidance in remote areas
	There are no professional medical staff for pacemakers in primary hospitals in remote areas, so patients cannot obtain nearby guidance on parameter adjustment and complication management.
	"For patients living in remote areas, we were unable to provide them with professional guidance, which also resulted in poor self-management" (P5). "Hospitals in some remote areas have very few, or even no, relevant professionals. As a result, patients there cannot receive the corresponding guidance and treatment" (N6).

	Little family support and companionship
	The patient has no relatives to accompany them to medical appointments or provide daily care, lacks an emotional outlet to talk to, and bears the disease-related stress alone.
	"Some patients have no relatives to keep them company, and they get less support from their families" (P2). 
"In fact, for the elderly who live alone, most of them have to face their anxiety and worries on their own" (N4).

	Poor self-management in solitary living
	Solitary patients continue unhealthy lifestyle habits due to the lack of family supervision. They also lack family members to assist in recording symptoms and reminding them of follow - ups, and have insufficient knowledge of diseases.
	"Some patients live alone. Without anyone to supervise them, their original lives are not very healthy. Even after they get sick, there will be no change" (N5). 
"Without the help of their relatives, they also have insufficient knowledge about their diseases, especially in terms of follow-up appointments and taking medications" (N1). 
"Some patients lack medical knowledge, but their relatives do. As a result, these patients are still able to manage their daily lives and conditions fairly well" (N2).

	Middle-aged and elderly people keep bad habits
	Middle-aged and elderly patients have had habits like smoking, drinking and high-salt diet for decades, which remain unchanged even after surgery.
	"Some middle-aged and elderly patients have the habits of drinking, smoking and unhealthy eating, and these habits have persisted for many years" (P4). 
"They are usually reluctant to move around, and after getting a pacemaker implanted, they become even more afraid to go out" (N4).

	Young people overwork
	Young patients, due to high work pressure, stay up late for a long time, have irregular schedules, and ignore the post-operative rest requirements.
	"Some young people often stay up late and usually face great life pressure, which is very detrimental to their self-management" (P3).

	Low willingness to change habits
	Patients verbally promise to change their habits, but due to the perception that "habits are hard to break," they actually refuse to implement changes and have low acceptance.
	"Although these patients promised verbally to make changes, they actually wouldn't do so" (N2). 
"Some patients think that once a pacemaker is implanted, everything will be fine, and they don’t need to change their previous lifestyle" (N1). 
"It's impossible for them to suddenly change these habits that have persisted for decades, and they can't accept such a big transformation either" (N3).

	Insufficient emphasis on self-management
	Patients refuse to follow medical advice (e.g., rehabilitation exercises, dietary control) due to a casual personality or lack of recognition of the importance of self-management.
	"If a patient is a casual person by nature, he or she won't recognize the importance of self-management and won't do as we say" (P3). 
"Some patients do not attach enough importance to their own disease conditions and the management after surgery, and they also do not listen to the suggestions we provided" (N3).

	Think subsequent treatment is not worth it
	Patients find the costs of follow-up, rehabilitation guidance and other subsequent management "not cost-effective" and take the initiative to reduce investment in management.
	"Some patients feel that spending money on follow-up treatment and self-management is not worthwhile" (N5).

	Resist excessive focus on the disease
	Patients believe that overthinking the disease and others knowing about their condition will increase psychological stress, so they refuse to take the initiative to learn about the disease or monitor their condition.
	"Some patients don't attach much importance to post-operative management and regular follow-up visits, and they think that constantly thinking about their diseases is a burden" (N5). 
"Some patients do not want others to know about their illness, and thus also avoid paying too much attention to it themselves" (N2).

	Difficulty regulating negative emotions
	Patients experience anxiety, chest tightness and other emotion-related symptoms after surgery, but have no effective ways to relieve them and remain in a negative state for a long time.
	"It is common to have negative emotions after the operation, but patients themselves lack the ability to deal with them" (P5).

	Hiding negative emotions
	Patients are unwilling to take the initiative to talk about their emotional problems with medical staff or family members, nor do they seek professional psychological intervention or medication.
	"These elderly people won't take the initiative to say that they are in a bad mood. Even if someone asks them, they are too embarrassed to speak out" (N1). "When patients have emotional problems, they neither seek professional help nor undergo corresponding medication treatment" (N6).





Supplementary Table 3. Information of second-order coding
	First-order coding
	Explanation
	Second-order coding

	Do not understand or do not measure vital signs
	It is among the specific manifestations of patients being unable to complete physiological indicator monitoring through active operation, with the core commonality of lacking physiological monitoring skills.
	





Self-monitoring capability


	Insensitive to changes in the condition
	It is among the specific manifestations of patients being unable to detect changes in their condition through subjective perception, with the core commonality of lacking condition monitoring ability.
	

	Failure to attend follow-up appointments on time
	It is among the specific manifestations of patients being unable to cooperate with medical staff to complete systematic monitoring through regular follow-ups, with the core commonality of insufficient compliance with regular monitoring.
	

	Low disease awareness
	It is among the specific manifestations of patients having gaps in understanding the core knowledge of the disease, with the core commonality of insufficient in-depth understanding of the disease.
	[bookmark: _Hlk196739311][bookmark: _Hlk195045929]





Cognitive capability


	Forgot health knowledge
	It is among the specific manifestations of patients being unable to retain the health knowledge they have mastered for a long time, with the core commonality of insufficient stability in knowledge memory.
	

	Unclear about post-surgery precautions
	It is among the specific manifestations of patients having gaps in understanding the specific operational details of self-management, with the core commonality of insufficient practical operation knowledge.
	

	Low willingness to seek help proactively
	It is among the specific manifestations of patients lacking the willingness to proactively initiate medical communication, with the core commonality of insufficient communication initiative.
	


Help-seeking ability

	
Relies on unprofessional advice
	It is among the manifestations of patients trusting professional medical advice little and choosing non-professional sources, with the core commonality of insufficient awareness of seeking professional help.
	

	Memory decline leads to forgetting medical advice
	It is among the specific manifestations of patients losing memory of medical advice due to declining physiological memory function, with the core commonality of insufficient memory ability.
	



Memory ability


	Poor compliance in solitary patients
	It is among the specific manifestations of patients having a low rate of medical advice implementation due to the lack of external reminders, with the core commonality of insufficient external memory support.
	

	Long distance to medical facilities
	It is among the specific manifestations of patients facing high costs in accessing medical services due to physical spatial distance, with the core commonality of spatial barrier.
	


Hospital-residence distance


	Lack of guidance in remote areas
	It is among the specific manifestations of patients lacking professional guidance due to uneven distribution of medical resources in the region, with the core commonality of resource barrier.
	

	Little family support and companionship
	It is among the specific manifestations of patients lacking family members' emotional companionship and daily life assistance, with the core commonality of the absence of emotional and life support.
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Family support and companionship


	Poor self-management in solitary living
	It is among the specific manifestations of patients experiencing disorder in life and disease management due to the lack of family supervision and knowledge assistance, with the core commonality of the absence of management support.
	

	Middle-aged and elderly people keep bad habits
	It is among the specific manifestations of patients finding it difficult to break long-formed bad habits, with the core commonality of habit persistence.
	





Living habits


	Young people overwork
	It is among the specific manifestations of patients being unable to maintain healthy routines due to external pressure, with the core commonality of pressure-driven habits.
	

	Low willingness to change habits
	It is among the specific manifestations of patients having low subjective willingness and acceptance towards habit change, with the core commonality of insufficient motivation for change.
	

	Insufficient emphasis on self-management
	It is among the specific manifestations of patients having insufficient awareness of the value of self-management, with the core commonality of the absence of value recognition.
	






Self-management attitude


	Think subsequent treatment is not worth it
	It is among the specific manifestations of patients having cognitive deviations regarding the economic value of self-management, with the core commonality of economic cognitive deviation.
	

	Resist excessive focus on the disease
	It is among the specific manifestations of patients having psychological resistance to focusing on their disease, with the core commonality of psychological resistance.
	

	Difficulty regulating negative emotions
	It is among the specific manifestations of patients lacking internal emotional regulation skills, with the core commonality of the absence of internal regulation ability.
	


Emotional regulation capability

	Hiding negative emotions
	It is among the specific manifestations of patients lacking external help-seeking behaviors for emotional issues, with the core commonality of the absence of external help-seeking ability.
	



Supplementary Table 4. Logical relationship between second-order coding and themes.
	Second-order coding
	Logical explanation
	Theme

	


Self-monitoring capability

	Physical capability refers to the physiological foundation and physical functions required for an individual to complete behaviors. It covers dimensions such as sensory perception, physical movement, and cerebral neural functions.

1 Self-monitoring capability: sensory perception + behavioral transformation of physical movement
2 Cognitive capability: the functional extension of brain physiological functions
3 Help-seeking ability: behaviors involving physical movement + communication-aided functions
4 Memory ability: the functional manifestation of cerebral neural functions + sensory functions
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Hospital-residence distance

	Physical opportunity refers to the objective material conditions and physical environmental factors in an individual's external environment that can directly affect the implementation of behaviors.

The distance between hospital and residence refers to the physical spatial span between a hospital and one's home. It is an objective environmental factor and also a physical accessibility factor that directly affects medical-seeking behavior.
	







Physical Opportunity

	








Family support and companionship

	Social opportunity refers to the external social conditions in an individual's social environment that are provided by interpersonal relationships, social interactions and social support networks and can influence the implementation of behaviors.

Family support and companionship provide external social conditions for healthy behaviors that reduce obstacles and strengthen motivation, through social interactions in three dimensions: emotion, action and information.
	








Social Opportunity

	






Living habits

	Automatic motivation refers to the behavioral driving force that an individual generates without deliberate thinking, based on subconsciousness or long-formed internal tendencies.

Living habits directly carry motivation and transform it into spontaneous behaviors through automated behavioral patterns. Self-management attitudes indirectly drive motivation and guide behavior choices through automated cognitive tendencies. Both provide internal impetus for healthy behaviors in an unplanned and sustained manner.
	








Automatic Motivation

	





Self-management attitude

	
	

	









Emotional regulation capability

	Psychological capability refers to the internal psychological functions and cognitive resources required for an individual to achieve target behaviors.

Emotional regulation capability is a core internal psychological function of an individual. By regulating emotional states, it not only reduces the interference of negative emotions on healthy behaviors but also strengthens the driving force of positive emotions for behaviors, thus providing key psychological support for behavior implementation.
	









Psychological Capability




