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1. [bookmark: _Toc131670031][bookmark: _Toc137639158][bookmark: _Toc144294595]Searching for literature
[bookmark: _Toc131670039][bookmark: _Toc137639159][bookmark: _Hlk128133791][bookmark: _Toc144294596][bookmark: _Toc131670033][bookmark: _Toc137639160]Table S1 Retrieval formula for English health-based databases:
	Embase

	#1 'type 2 diabetes' 
#2 't2d*' 
#3 'non insulin dependent diabetes mellitus' 
#4 #1 OR #2 OR #3 
#5 medication 
#6 treatment 
#7 intervention 
#8 therap* 
#9 #5 OR #6 OR #7 OR #8 
#10 burden 
#11 workload 
#12 experience 
#13 #10 OR #11 OR #12 
#14 #9 AND #13 
#15 questionnaire* OR survey* OR instrument* OR scale* OR tool* OR measur* OR assess* OR evaluat* 
#16 #4 AND #14 AND #15 



	Pubmed

	(((type 2 diabetes or T2D or T2DM) AND (medication or treatment or intervention or therap*)) AND (burden or workload or experience)) AND (questionnaire* or survey* or instrument* or scale* or tool* or measur* or assess* or evaluat*)



	CINAHL, Psycinfo (EBSCO)

	S1
	type 2 diabetes mellitus
	Apply related words; Apply equivalent subjects

	S2
	diabetes mellitus
	Apply related words; Apply equivalent subjects

	S3
	diabet*
	Apply related words; Apply equivalent subjects

	S4
	MODY
	Apply related words; Apply equivalent subjects

	S5
	NIDDM
	Apply related words; Apply equivalent subjects

	S6
	T2DM
	Apply related words; Apply equivalent subjects

	S7
	T2D
	Apply related words; Apply equivalent subjects

	S8
	non insulin* depend*
	Apply related words; Apply equivalent subjects

	S9
	noninsulin* depend*
	Apply related words; Apply equivalent subjects

	S10
	noninsulindepend*
	Apply related words; Apply equivalent subjects

	S11
	non insulindepend*
	Apply related words; Apply equivalent subjects

	S12
	S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11
	Apply related words; Apply equivalent subjects

	S13
	burden of disease
	Apply related words; Apply equivalent subjects

	S14
	disease burden
	Apply related words; Apply equivalent subjects

	S15
	treatment burden
	Apply related words; Apply equivalent subjects

	S16
	burden of treatment
	Apply related words; Apply equivalent subjects

	S17
	medication burden
	Apply related words; Apply equivalent subjects

	S18
	burden of medication
	Apply related words; Apply equivalent subjects

	S19
	time burden
	Apply related words; Apply equivalent subjects

	S20
	travel burden
	Apply related words; Apply equivalent subjects

	S21
	cost burden
	Apply related words; Apply equivalent subjects

	S22
	treatment experiences
	Apply related words; Apply equivalent subjects

	S23
	workload 
	Apply related words; Apply equivalent subjects

	S24
	S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20 or S21 or S22 or S23
	Apply related words; Apply equivalent subjects

	S25
	measur*
	Apply related words; Apply equivalent subjects

	S26
	measurement
	Apply related words; Apply equivalent subjects

	S27
	instrument
	Apply related words; Apply equivalent subjects

	S28
	scale
	Apply related words; Apply equivalent subjects

	S29
	test
	Apply related words; Apply equivalent subjects

	S30
	questionnaire
	Apply related words; Apply equivalent subjects

	S31
	assessment
	Apply related words; Apply equivalent subjects

	S32
	assess*
	Apply related words; Apply equivalent subjects

	S33
	inventory
	Apply related words; Apply equivalent subjects

	S34
	tool
	Apply related words; Apply equivalent subjects

	S35
	survey
	Apply related words; Apply equivalent subjects

	S36
	S25 or S26 or S27 or S28 or S29 or S30 or S31 or S32 or S33 or S34 or S35 
	Apply related words; Apply equivalent subjects

	S37
	S12 AND S24 AND S36
	Apply related words; Apply equivalent subjects


[bookmark: _Toc131670034][bookmark: _Toc137639161][bookmark: _Toc144294597]Table S2 Retrieval formula for Chinese health-based databases (Translated): 
	Wanfang 

	Title or keywords: (("Type 2 diabetes" or "T2DM" or "T2D*" or "diabetes") and ("medication" or "intervention" or "treatment" or "therapy" ) and ("burden" or "workload" or "cost" or "experience") and ("measurement" or "evaluation" or "assessment" or "scale" or "questionnaire")) or Abstract: (("Type 2 diabetes" or "T2DM" or "T2D*" or "diabetes") and ("medication" or "intervention" or "treatment" or "therapy") and ("burden" or "workload" or "expense" or "experience") and ("measurement" or "evaluation" or "assessment" or "scale" or "questionnaire"))

	CNKI

	((TI=("Type 2 Diabetes" + "T2DM" + "T2D*" + "Diabetes") ) OR (AB=("Type 2 diabetes mellitus" + "T2DM" + "T2D*" + "diabetes mellitus "))) AND ((TI=("medication" + "intervention" + "treatment" + " therapy")) OR (AB "drug" + "intervention" + "treatment" + " therapy"))) AND ((TI=( "burden" + "workload" + "cost" + "experience ")) OR (AB=( "burden" + "workload" + "cost" + "experience "))) AND ((TI=("Measurement" + "Evaluation" + "Assessment" + "Scale " + "Questionnaire")) OR (AB=("Measure" + "Evaluate" + "Assess " + "scale" + "questionnaire")))

	CBMWeb (cqvip) 

	((M=(("Type 2 diabetes" or "T2DM" or "T2D*" or "diabetes") AND ("medication" or "intervention" or "treatment" or " therapy") AND ("burden" or "workload" or "cost" or "experience") AND ("measurement" or "evaluation" or "assessment" or "scale" or "questionnaire")) OR ( R=((("Type 2 diabetes" OR "T2DM" OR "T2D*" OR "diabetes") AND ("medication" OR "intervention" OR "treatment" OR " therapy") AND ("burden" OR "workload" OR "cost" OR "experience") AND ("measurement" OR "evaluation" OR "assessment" OR "scale" OR "questionnaire")))
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[bookmark: _Toc137639163][bookmark: _Toc144294599]Table S3 Conceptual framework of measuring treatment burden in people with T2DM
	Category
	Themes
	Sub-themes
	Description

	CORE Measurements
	Financial
	Out-of-pocket expenses
	Out-of-pocket expenses are the costs that patients must bear personally during the general treatment and management of T2DM, such as medications, examinations, and consultations, which exceed the limits of insurance coverage. These expenses may include costs beyond the insurance limits, as well as deductibles, co-payments, and/or co-insurance.

	
	
	Costs associated with treatment
	These costs refer to expenses that, for various reasons (such as policy limitations or items not included in the scope of health insurance), cannot be reimbursed through health insurance during the treatment and management of T2DM. This may include uncovered medications as prescribed by the doctor, over-the-counter medications, nutritional supplements, medical equipment, specialized medical devices, examination fees, and alternative therapies.

	
	Medication
	Complexity of medication use
	Complexity of medication use refers to the difficulties that people face in taking their medications as prescribed. This can include having to take multiple medications every day, having to remember to take medications at specific times, and managing side effects and interactions with other medications.

	
	
	Management of medications
	Management of medications refers to the processes and strategies used to ensure that medications are taken as prescribed and that they are used effectively to manage the condition. This can include medication storage, monitoring interactions, and having support and resources to manage their medications effectively.

	
	
	Drug dependence
	Drug dependence in the context of T2DM treatment encompasses not only a physiological need for medication but also a psychological reliance on it. This psychological dependence may lead patients to experience discomfort when discontinuing medication use, even if the medication is not physiologically necessary. This psychological dependence does not necessarily indicate a physiological reliance; however, it can influence patients' medication usage and treatment decision-making.

	
	
	Side effect
	Side effects refer to the unwanted or unintended effects that can occur as a result of taking medication. Side effects can vary depending on the medication, dose, and individual, and can include physical symptoms such as nausea, headache, or weight gain, or psychological symptoms such as anxiety or depression. The process of monitoring and managing side effects can also contribute to the overall treatment burden experienced by people with T2DM.

	
	Administrative
	Challenges of medical regimen
	Challenges of medical regimen are a significant aspect of self-administrative burden for individuals with T2DM, referring to the difficulties of managing their own treatment and care without external assistance. This burden arises from the complex medical regimen that requires self-monitoring of blood sugar levels and adherence to multiple self-management strategies. The challenges may also include adapting to the necessary changes for maintaining good health. Furthermore, the presence of multi-morbidities and multi-medications can further complicate the medical regimen and increase the burden on individuals with T2DM.

	
	
	Documentation and paperwork
	Individuals with T2DM often face the burden of managing extensive paperwork related to their treatment and care, such as medical records, insurance forms, and other documentation. This can be a time-consuming and confusing task, and may result in gaps in care if not managed effectively.

	
	
	Arranging appointments
	Individuals with T2DM often experience the burden of frequent medical appointments and monitoring, which can be challenging to coordinate and manage. This includes scheduling appointments with healthcare providers, arranging for medical tests, and planning for hospitalizations when necessary.

	
	Lifestyle
	Challenges of health behaviours
	Challenges of health behaviours refer to the physical and mental effort required to adopt and maintain healthy behaviours such as changes to diet, exercise, and sleep patterns. This can include challenges such as finding the time and resources to make healthy meals or finding motivation to exercise regularly. For people with T2DM, there may be additional challenges such as limited access to healthy food options or physical limitations that make exercise difficult.

	
	
	Change of nature behaviour
	Change in the nature of behaviour refers to the impact of changes in health behaviours on a person's daily life, interests, and social interactions. For people with T2DM, changes to their diet, exercise routine, and other health behaviours may require them to limit or avoid certain activities or foods they previously enjoyed. For instance, if they are used to a more sedentary lifestyle, adapting to an exercise routine can be challenging. These changes can lead to feelings of guilt or frustration and social isolation if they are unable to participate in activities with friends and family due to their condition.

	
	Healthcare
	Health care fragmentation
	Healthcare fragmentation refers to the lack of coordination or disconnection between different components of the healthcare system, such as primary care, specialist care, hospital care, and community-based services. This fragmentation can create challenges for people with T2DM in accessing and navigating the healthcare system, as well as in receiving consistent and effective care for their condition.

	
	
	Health care provider obstacles
	Obstacles related to healthcare providers can pose challenges for people with T2DM in receiving proper care and effectively managing their condition. These obstacles may include a lack of access to specialists, long wait times, and difficulties in communication with care providers. The limited availability of healthcare providers can result in patients having to make additional efforts to overcome these obstacles.

	
	
	Difficulty navigating the health system
	Navigating the healthcare system can be a challenging and complex process, particularly for individuals with T2DM who require multiple appointments, procedures, and medications. The difficulty in navigating the health system refers to the obstacles and complications patients face when trying to access their healthcare needs within the system.

	
	
	Insurance or recourse use
	Insurance and resource use can have a significant impact on the healthcare of people with T2DM, but the complex insurance and resource landscape can create difficulties, including challenges in understanding insurance plans, coverage, and the appeals process. Individuals with T2DM may struggle to access the care they need, for instance, they may have difficulty comprehending and utilizing their insurance coverage.

	
	Time/travel
	Transport difficulty
	Individuals with T2DM who live far from healthcare services or providers, or have limited access to transportation, may encounter significant challenges when traveling to appointments and procedures. These challenges can result in increased costs and heightened stress and anxiety associated with navigating unfamiliar or distant locations.

	
	
	Time spent
	Managing T2DM requires ongoing effort, and for some individuals, finding the necessary time can be challenging, especially for those with limited time or resources. Time spent in this context refers to the significant amount of time individuals with T2DM must dedicate to self-management tasks, including monitoring blood sugar levels, taking medication, making healthy choices, and attending medical appointments. Balancing these tasks with other commitments, such as work and family responsibilities, can be difficult.

	
	Medical information
	Cumbersome medical information
	The overwhelming amount of medical information for people with T2DM can increase their treatment burden. This information covers condition management, medications, and lifestyle changes. Identifying relevant and accurate details can be challenging for patients, especially those new to the condition or with limited health literacy. This difficulty can lead to confusion, frustration, and lower confidence in managing their condition. Cumbersome medical information refers to the excessive and complex T2DM management information, making it hard for individuals to process and understand, resulting in confusion and negatively affecting their ability to manage their condition effectively.

	
	
	Lack of effective sources of information
	This refers to the absence of reliable, accessible, and comprehensive sources of information for people with T2DM, particularly for those from under-resourced settings. The lack of such sources can result in misinformation or difficulty obtaining the necessary knowledge to manage the condition effectively.

	
	
	Stigmatization of treatment
	This refers to the negative attitudes, stereotypes, or social stigma associated with T2DM treatment, which can be a barrier for people seeking proper medical information. This stigmatization can contribute to feelings of isolation from healthcare and reduced self-esteem among people with T2DM.

	ASSOCIATED Measurements:
	Antecedents
	Patient characteristics
	There are several patient characteristics that may influence the treatment burden experienced by individuals with T2DM. Some of these factors include age, health literacy, comorbidities, psychological factors, socioeconomic status, etc...

	
	
	Living with T2DM
	Living with T2DM can be a complex and challenging experience and can contribute to the treatment burden experienced by individuals with this condition. Some of the ways in which living with T2DM can impact treatment burden include chronicity, symptoms and complications, medication regimen and lifestyle changes, stigma, etc...

	
	Consequences
	Adherence to treatment
	Adherence to treatment is a critical factor in the management of T2DM and can be influenced by the treatment burden experienced by individuals with this condition. Treatment burden can impact adherence to treatment in several ways, such as burning out, psychological distress, financial burden, etc...

	
	
	Health and wellbeing and quality of life
	The treatment burden can have a significant impact on a person's daily life and can lead to decreased quality of life, and decreased health and well-being. People with T2DM often have to make significant changes to their lifestyle and daily routines in order to manage their condition, which can be challenging and can lead to increased stress, depression, and anxiety.

	
	
	Interpersonal and social challenges
	The changes in life routines that are often required to effectively manage T2DM can impact relationships with family and friends, leading to feelings of isolation, stigma, and reduced social support. Additionally, the time and effort required to manage the condition, including monitoring blood sugar levels, taking medications, and attending appointments, can also impact a person's ability to participate in social activities and engage with their community.

	
	
	Satisfaction with treatment 
	Satisfaction with Treatment focuses on the level of contentment and approval patients with T2DM have regarding their specific treatment plans, which may include medications, lifestyle interventions, and other therapeutic approaches. This theme is distinct from satisfaction of various aspects of health care service. 

	Novel themes:
	Health locus of diabetes control
	
	Health locus of diabetes control encompasses individuals' beliefs about control over their diabetes treatment. External locus involves attributing control to external factors, such as healthcare providers or medications, while internal locus represents individuals' belief in their personal control over the care. This concept influences how individuals perceive, interpretate and cope with treatment burden and may intersect with antecedents and consequences in this conceptual framework.

	
	Insulin- or injection-related burden
	
	Insulin or injection-related burden refers to physical and psychological challenges associated with managing T2DM, such as pain or discomfort from injections and time-consuming management. This theme may intersect with burden of medication, self-administration, treatment characteristics, and wellbeing.

	
	Medication-related Hypoglycaemia
	
	Medication-related hypoglycemia refers to the occurrence of low blood sugar levels as a side effect of certain diabetes medications, which may lead to symptoms such as confusion, irritability, and dizziness. It is essential to distinguish this theme from the fear and burden experienced by individuals who have not undergone hypoglycemic episodes. In these cases, the burden may stem from misinformation regarding medical treatment, such as misunderstandings caused by the stigmatization of treatment.

	
	Glucose meter 
	
	Perceived health status affects treatment burden, leading to anxiety and frustration. Glucose meters play a vital role in shaping the health perception of people with T2DM by monitoring blood sugar levels and providing psychological feedback. Proper use and understanding of glucose meter data are crucial for self-management and mental health. However, this can also add stress, impacting the treatment burden. If patients feel their health needs are unmet, they may seek additional treatment, increasing their burden. This intersects with healthcare, medical information, lifestyle, and health and well-being outcomes.


[bookmark: _Toc137639165][bookmark: _Toc144294600]
Table S4 Result of PPI panel feedback evaluation
	Subjects
	Characteristics
	F (Feasibility)
	A (Appropriateness)
	M (Meaningful)
	E (Effectiveness)
	TOTAL

	P1
	F, 76 yrs, Y3
	4
	3
	4
	3
	14

	P2
	F,72 yrs, Y3
	4
	3
	4
	3
	14

	P3
	M, 75 yrs, Y3
	3
	4
	4
	4
	15

	P4
	M, 25 yrs, Y1
	4
	4
	4
	3
	15

	HP1
	F, 32 yrs, Y1, E2
	4
	3
	4
	3
	14

	HP2
	M, 35 yrs, Y2, E2
	4
	3
	4
	4
	15

	HP3
	F, 24 yrs, Y1, E1
	3
	4
	4
	3
	14

	HP4
	F, 28 yrs, Y1, E2
	4
	3
	4
	3
	14

	CVI
	
	0.94
	0.84
	1.00
	0.81
	0.90

	scores: 1=not relevant, 2=weakly relevant, 3=relevant, 4=strongly relevant

	Gender, M= male, F= female; 
Years in practice or durantion, Y1= <5 years in practice, Y2= 5-10 years in practice, Y3= >10 years in practice; 
Educational background, E1= bachelor’s degree, E2= Master's degree, E3= PhD degree; 
- indicates no participants in this group




[bookmark: _Toc144294601]Table S5 Number of conceptual framework themes covered
	Instrument
	PETS
	TBQ
	MTBQ
	DTBQ
	DTR-QOL
	TRIMs
	SMQ-1
	SMQ-2
	SMQ-3
	SMQ-4

	Total themes
	8
	9
	8
	5
	6
	4
	3
	3
	6
	1

	CORE Measurements
	
	
	
	
	
	
	
	
	

	Financial
	1
	1
	1
	0
	0
	0
	0
	0
	1
	0

	Medication
	1
	1
	1
	1
	0
	1
	1
	1
	1
	0

	Administrative
	1
	1
	1
	0
	0
	1
	1
	0
	1
	1

	Lifestyle
	1
	1
	1
	1
	1
	0
	1
	0
	0
	0

	Healthcare
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0

	Time/travel
	1
	1
	1
	1
	1
	0
	0
	1
	0
	0

	Medical information
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0

	ASSOCIATED Measurements
	
	
	
	
	
	
	
	
	

	Antecedents
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0

	Consequences
	1
	1
	1
	0
	1
	1
	0
	1
	1
	0

	Health locus of diabetes control
	0
	0
	0
	1
	1
	1
	0
	0
	1
	0

	Insulin- or injection-related burden
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0

	Medication-related Hypoglycaemia
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0

	Glucose meter
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0






