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Abstract 

Background Understanding treatment burden is a critical element to the effective management of Type 2 Diabe-
tes Mellitus (T2DM). The current study aims to address the knowledge gap surrounding treatment burden of T2DM 
from the patient’s perspective in China’s primary care settings.

Methods A narrative review informed the creation of an a priori coding structure to identify aspects of T2DM 
treatment burden. Focus groups were conducted, employing a maximum variation sampling strategy to select 
participants from diverse sociodemographic backgrounds across urban, suburban, rural, and remote areas in China. 
Participants included adults with T2DM care in primary care settings for over a year and a Treatment Burden Question-
naire score of 25 or higher. Deductive thematic analysis, guided by the coding structure, facilitated a comprehensive 
exploration and further development of the conceptual framework of T2DM treatment burden.

Results Four focus groups, each comprising five participants from diverse areas, were conducted. Utilising the Cumu-
lative Complexity Model and Normalisation Process Theory as theoretical underpinnings, the thematic analysis 
refined the conceptual framework based on the coding structure from the narrative review. Five key themes were 
refined, encompassing medical information, medication, administration, healthcare system, and lifestyle. Addition-
ally, the financial and time/travel themes merged into a new theme termed "personal resources", illustrating their 
overlapping within the framework. Participants in these focus groups highlighted challenges in managing medical 
information, an aspect often underrepresented in prior treatment burden research. The thematic analysis culminated 
in a finalised conceptual framework, offering a comprehensive understanding of the treatment burden experiences 
of people with T2DM in China’s primary care settings. This framework includes six key constructs, delineating T2DM 
treatment burden and associated factors, such as antecedents and consequences.

Conclusions This study provides insights into the treatment burden of T2DM. A conceptual framework was final-
ised to deepen the understanding of the multifaceted constructs and the nature of treatment burden in people 
with T2DM. Furthermore, it emphasises the need to tailor T2DM treatment to individual capacities, considering their 
personal resource allocation and treatment utilisation.
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Introduction
Type 2 Diabetes Mellitus (T2DM), representing over 
90% of diabetes cases globally, poses a significant health 
challenge, with 541 million adults at risk of develop-
ing T2DM [1]. The complexity of T2DM treatment as 
an individual involves not just dealing with the effects 
of the disease, its complications, and medical treat-
ment, but also coping with various strategies required 
to manage the disease. These tasks result in a substan-
tial treatment burden, encompassing workload and 
costs that impact an individual’s behavioural, cognitive, 
physical, and psychosocial health [2, 3]. Adherence to 
T2DM treatments often demands substantial personal 
resources [4]. However, the lack of consideration of per-
sonal preference and the fragmented treatment focus 
exacerbate this burden [5]. Treatment burden is con-
ceptualised as the workload that individuals perceive 
in managing their healthcare, which impacts various 
dimensions of health, such as behavioural, cognitive, 
physical, and psychosocial aspects [6]. Current evi-
dence suggests that multiple subconstructs significantly 
influence the treatment burden for chronic diseases 
[7–9]. The Cumulative Complexity Model (CuCoM) 
presents a functional, patient-centred approach to 
understanding patient complexity, emphasising the bal-
ance between individuals’ workload of demands and 
patient capacity to address demands [10]. An imbal-
ance, characterised by high healthcare demands sur-
passing the patient’s limited capacity, exacerbates the 
treatment burden. This leads to a feedback loop, further 
perpetuating the cycle of increased burden [11]. A con-
ceptual framework developed by Sav et  al. integrates 
the various subconstructs of treatment burden, consid-
ering the dynamic interplay between these workloads 
and individual capacities [12].

Clinical practice for T2DM in China aligns with inter-
national guidelines [13]. However, there is typically a 
prevailing emphasis on hospital-based and specialist 
care models across the nation[14]. Over the last decade, 
China has faced major challenges in transitioning to a 
primary care-focused model. These challenges are par-
ticularly evident in the context of healthcare delivery 
transformation and the need for resource reallocation 
[15]. Additionally, there is a notable lack of supportive 
information and relevant research, especially in pri-
mary care and low-resource settings [16]. In our pre-
vious work, despite developing a systematic search 
strategy, limited qualitative research was retrieved from 
these settings [17]. The current study aims to explore 
the treatment burden experiences of individuals with 
T2DM within China’s primary care settings.

Methods
Study design
This study utilised thematic analysis within a pragma-
tism research paradigm [18–20]. A preliminary coding 
structure (Table 1), was developed through a comprehen-
sive literature review, including narrative review contri-
butions [21]. The a priori validated coding and themes 
expedited the conventional theme-searching process 
[22]. Data from focus group, comprising individuals with 
T2DM in China’s primary care settings, was instrumen-
tal in refining this coding structure. This process further 
developed, described, and elaborated on the sub-themes 
and themes [20]. The final conceptual framework pro-
vides an interpretive lens for understanding the T2DM 
treatment burden [23].

Table 1 A preliminary coding structure

Themes Sub-themes

Financial [key constructs] Out-of-pocket expenses

Implicit costs associated with treat-
ment

Medication [key constructs] Complexity of medication use

Management of medications

Drug dependence

Side effect

Administrative [key constructs] Challenges of medical regimen

Documentation and paperwork

Arranging appointments

Lifestyle [key constructs] Challenges of health behaviours

Change of nature behaviour

Healthcare [key constructs] Health care fragmentation

Health care provider obstacles

Difficulty navigating the health 
system

Insurance or recourse use

Time/travel [key constructs] Transport difficulty

Time spent

Medical information [key con-
structs]

Cumbersome medical information

Lack of effective sources of infor-
mation

Biased information

Antecedents [associated factors] People characteristics

Disease characteristics

Consequences [associated factors] Adherence to treatment

Health and wellbeing and quality 
of life

Interpersonal and social challenges

[emerged constructs] Insulin- or injection-related burden

[emerged constructs] Medication-related Hypoglycaemia

[emerged constructs] Glucose meters



Page 3 of 16Lin et al. BMC Primary Care           (2024) 25:88  

Narrative review
The narrative review employed Boell’s hermeneutic 
approach [24, 25]. The initial literature review identi-
fied a conceptual scope of T2DM treatment burden and 
informed the development of search strategies [7–9]. The 
conceptual framework proposed by Sav et  al. for meas-
uring generic treatment burden guided both the iden-
tification of literature and the data synthesis [11, 12]. 
Literature from inception to April 2022 was searched 
in four English and three Chinese databases. The inclu-
sion criteria were qualitative studies with a focus on the 
burdens in adults (> 18  years) undergoing T2DM treat-
ment. Studies on disease burden, diabetes distress, and 
treatment satisfaction were excluded. Five qualitative and 
one mixed-methods study were included [26–31]. All the 
included studies were published in English. The reported 
data and findings in these studies were considered valid 
qualitative data. Two reviewers (K.L. and M.Y.) indepen-
dently examined the studies. Data analysis and synthesis 
involved four steps: coding, sorting, synthesising, and 
theorising [32]. Subsequently, the codes were integrated 
into a coding structure. This analysis underwent review 
by a third party (L.A., J.O., Y.C., M.S.). The updated 
systematic review and comprehensive findings will be 
reported separately. This research is registered with the 
International Prospective Register of Systematic Reviews 
(PROSPERO, CRD42022244190) [17].

Participants and settings
For the development of a further conceptual framework, 
individuals with T2DM were invited to participate in 
focus groups. From April to June 2022, these partici-
pants were recruited from primary care settings across 
China. In these focus groups, a purposive sampling strat-
egy, based on the principle of maximum variation, was 
employed [33, 34]. This approach acknowledges that 
participants’ perceptions of treatment burden are inher-
ently influenced by their varying contexts [35]. Given the 
disparity in resource distribution in primary care within 
China, where coastal urban areas are typically more 
resource-rich than rural and remote inland areas [36, 37], 
this strategy specifically aimed to capture a broad spec-
trum of experiences in T2DM treatment burden.

Based on China’s urban–rural classification code, 
regions are generally classified as urban (code 111), sub-
urban (code 121), and rural (code 210) areas [38]. In 
Guangdong Province, one region from each classifica-
tion was selected, and an additional region (code 210) 
was chosen in Sichuan Province to represent a remote 
inland area. In each region, more than three primary care 
clinics were approached, with at least two in each region 
agreeing to participate. Participants were recruited from 

a national programme where individuals with diabetes or 
hypertension are routinely followed up in primary care 
settings and are required to register annually [39]. Fly-
ers, both in physical and digital formats, were distributed 
in these clinics to introduce the research and invite eli-
gible participants. The flyers included a QR code linking 
to the Chinese version of the Treatment Burden Ques-
tionnaire (TBQ) [40]. Eligibility criteria for participants 
included being adults aged 18 or older, having a diagnosis 
of T2DM for over a year, and having TBQ scores of 25 or 
higher out of 150. Those with cognitive or communica-
tive impairments affecting their ability to effectively par-
ticipate in group discussions were excluded.

K.L. contacted potential participants via telephone 
to present the study as a third-party investigation and 
coordinate focus group logistics. In each region, 1–2 
individuals were unable to participate due to scheduling 
conflicts, and alternative participants with similar TBQ 
scores and demographic profiles were selected from the 
pool of potential candidates.

Ultimately, four focus groups were recruited, each from 
one of the selected regions [41]. Focus Group (FG) 1 was 
conducted in an urban area (Shenzhen, Guangdong), 
FG2 in a suburban area (Shantou, Guangdong), FG3 in a 
remote area (Chengdu, Sichuan), and FG4 in a rural area 
(Shaoguan, Guangdong). Each group convened at a pri-
mary care clinic in their respective region. Participants 
were offered RMB 200 (approximately USD $28) as com-
pensation for travel expenses.

Data Collection
Data collection was carried out from June to August 
2022. All focus group sessions were organised and led by 
one researcher (K.L.), with each session lasting approxi-
mately 90 min. An experienced researcher in qualitative 
research and treatment burden (M.Y.) supervised these 
sessions and recorded field notes. Neither researcher had 
prior relationships with the participants.

During the focus groups, after presenting the intro-
ductory remarks and questions, the researchers adopted 
a non-participatory role. They refrained from engaging 
in discussion or responding to participants’ questions, 
maintaining a neutral stance. Strictly adhering to the cod-
ing structure in focus groups can pose risks. Participants 
with in-depth knowledge might perceive rapid transitions 
between questions as abrupt, potentially leading to a loss 
of valuable insights not encompassed by the predefined 
themes [22]. Therefore, the focus group guide (Table  2) 
was designed with open-ended questions and supple-
mented by probing queries informed by the coding struc-
ture [42]. These approaches aimed to minimise potential 
biases and power dynamics between the researchers and 



Page 4 of 16Lin et al. BMC Primary Care           (2024) 25:88 

the participants. All sessions were audio-recorded and 
transcribed verbatim for analysis.

Data management and analysis
All focus group discussions were primarily conducted in 
Chinese (Mandarin), with the inclusion of local dialects 
in rural and remote areas. Transcriptions were completed 

within 24 h by one researcher (K.L.). The transcripts were 
not returned to participants for comments. Instead, two 
researchers (R.L., Y.L.C.), who are knowledgeable in local 
culture and dialects, rigorously reviewed the transcrip-
tions against the recordings. Additionally, the on-site 
supervisor (M.Y.) reviewed the final transcripts, pro-
viding feedback supplemented by field notes. For data 

Table 2 Focus group guide

Guide Descriptions

1. Introduction to the Focus Group Welcome to our focus group session. This meeting is part of our research study exploring the treatment burden 
experiences of people with Type 2 Diabetes Mellitus (T2DM) in primary care settings in China. T2DM is a prevalent 
condition globally, affecting a significant portion of the adult population. It involves a range of treatment and man-
agement tasks, leading to a substantial treatment burden that can impact various aspects of patients’ lives, includ-
ing their behavioural, cognitive, physical, and psychosocial health.
Objective of the Focus Group
Our focus today is to understand your experiences and challenges in the T2DM treatment. This includes the efforts 
you make to adhere to treatments and how these tasks affect your daily life. We aim to discuss the components 
involved in the treatment burden of T2DM and how it influences you.
Demographic Information
In this study, we aim to gather demographic information from participants in a manner that respects anonymity. 
This includes details such as gender, age group, duration of T2DM diagnosis in years, duration of follow-up visits 
in years, and location. This data will help us assess the representativeness of our sample relative to the broader 
population of individuals with T2DM.

2. Structure of the Session The session will last approximately 90 min. We will present a series of questions related to your experiences 
with treatment burden of T2DM.
You are encouraged to share your thoughts on each question, but you are not obligated to answer every question 
if you do not feel comfortable. There will be opportunities for open discussion, where you can interact with other 
participants and share your views.
We would like to clarify that our aim is not to judge your responses. Our researchers will adopt a neutral, non-par-
ticipatory role in the discussions. We will avoid interrupting your discussion or responding directly to any queries.

3. Guidelines for Participation Confidentiality: Please be assured that your identity and responses will remain confidential. The information you 
share will be used solely for research purposes.
Open Communication: We encourage open and honest communication. Feel free to express your thoughts 
and experiences without any hesitation.
Respectful Interaction: Please be respectful of others’ opinions and experiences. We value diverse perspectives 
and aim to foster a supportive environment.
Voluntary Participation: Participation is entirely voluntary. You are free to withdraw at any point without any conse-
quences.

4. Question Displayed: The research question will be displayed on a screen throughout the focus group session for reference.
Primary research question: " What are the characteristics of treatment burden experienced by people with T2DM 
in primary care settings?"
Questions and Probes:
(1) Characteristics of experienced Treatment Burden
"What characteristics do you experience as part of your treatment burden in daily treatment of T2DM?"
Probes: Can you identify specific aspects of your T2DM treatment that you find particularly burdensome? This 
could include components related to:
 -Financial Burden
- Medications
 -Administrative Tasks & Monitoring
 -Lifestyle Changes
 -Healthcare & Reimbursement System
 -Time & Travel Burden
 -Medical Information
 -etc.
 (2) Factors associated with Treatment Burden
"From your perspective, what factors contribute to or are influenced by the burden of T2DM treatment?"
Probes: Are there any Antecedents or Consequences of T2DM treatment burden? This might include components 
related to:
-living with T2DM that either facilitate or impede your ability to manage T2DM treatment effectively, such as peo-
ple or disease characteristics
-health outcomes, such as adherence to treatment, health status, wellbeing, quality of life, interpersonal and social 
challenges
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management and analysis, MAXDQA 2020 software was 
employed by the research team.

The narrative review established a coding structure, 
which included seven key constructs: financial, medica-
tion, administrative, lifestyle, healthcare, time/travel, 
and medical information, each with sub-constructs 
(Table  1). The focus group analysis utilised deductive 
thematic analysis based on this coding structure [19, 20]. 
Four researchers (K.L., M.Y., Y.L.C., R.L.) independently 
coded the transcripts and integrated their findings into 
the software, paralleling the focus group sessions. After 
the first focus group (FG1), the team reviewed and coded 
the transcripts, engaging in discussions to reach a con-
sensus on the coding. K.L. and M.Y. reviewed the codes 
and repeated readings of the transcripts, then collectively 
refined the coding structure, incorporating emergent 
components not initially identified. These agreed-upon 
thematic codes, marked as “[emerged constructs]” in 
Table  1, were incorporated into the structure, facilitat-
ing a comprehensive and in-depth analysis of the data 
[20]. Upon completing all focus groups, K.L. and M.Y. 
conducted a final review, merging, deleting, and refining 
themes and sub-themes to develop a finalised conceptual 
framework. This iterative process entailed ongoing team 
discussions until mutual agreement was reached, with no 
new theme emerging. It also involved a careful compari-
son with the preliminary coding structure. In translating 
the findings from Chinese to English, key nuances were 
preserved, ensuring the accuracy and fidelity of the the-
matic analysis to the original data. Validation of the find-
ings was achieved through engaging experts in qualitative 
research and primary care (L.A. and M.S.) for in-depth 
discussions on the study’s coding, themes and concepts.

Reflexivity and trustworthiness
The study was conducted through collaborative inter-
actions between researchers and participants, with the 
researchers keenly aware of the potential influence of 
their own backgrounds, beliefs, and biases, as well as 
those of the participants, on the study [20]. The data col-
lection and analysis team comprised four researchers: 
two males and two females, all equal in their roles. K.L. 
and M.Y. both are general practitioners with PhD train-
ing in qualitative methodologies. Y.L.C. and R.L. are also 
general practitioners with extensive experience in pri-
mary care research in China. Throughout the research 
process, reflections on their thoughts, feelings, and 
potential biases were consistently documented. These 
records were regularly reviewed by the on-site facilitator 
(K.L.) to ensure objectivity and reflexivity. No instances 
of bias were identified during these reflexivity checks.

To ensure dependability, the research team engaged in 
regular peer debriefing sessions, cross-validating findings 

and interpretations during data analysis. This allowed for 
the thorough discussion of diverse perspectives. Sam-
pling based on national standards for regional repre-
sentativeness further enhances the transferability of our 
findings, making them relevant to various primary care 
settings across different regions in China.

Patient and Public Involvement and Engagement (PPIE)
In addition, our research benefited from the contribu-
tions of a panel formed at a primary care clinic in China. 
This panel comprised four individuals with T2DM, a 
nurse, a public health doctor, a traditional medicine doc-
tor, and a general practitioner. Two workshops were con-
ducted with these panel members. Drawing upon their 
diverse experiences, they rigorously reviewed and pro-
vided feedback on the rationality of the coding structure 
and the clarity of the finalised conceptual framework, as 
well as the descriptions of themes. This approach encour-
aged active participation and contribution from the panel 
members, aiming to enhance the contextual relevance 
and practical value of the research findings.

Ethical considerations
Ethical approval for this study was granted by the Human 
Research Ethics Committee of The First Affiliated Hospi-
tal of Shantou University Medical College (Approval No. 
B-2022–238) and the Edith Cowan University Human 
Research Ethics Committee (REMS No. 2021–03129-
KA). Participant anonymity and confidentiality were 
ensured throughout the study. All participants pro-
vided written informed consent before participating and 
answering the questionnaires.

Results
Participant characteristics
All invited participants attended the focus groups, except 
for one (P1, FG1) who could not join due to a time con-
flict and was instead interviewed individually. Table  3 
presents the demographics of the 20 participants. The 
age distribution included 11 participants over 65  years, 
seven between 40 and 65 years, and two under 40 years, 
with a balanced gender distribution. Regarding health-
care engagement, 12 participants had been following 
up in primary care settings for less than 3  years, 5 for 
3–10 years, and 3 for over 10 years. The sampling repre-
sented a wide range of primary care settings located in 
diverse socio-economic regions across China.

Conceptual framework development
During the focus groups, five key constructs from the 
preliminary coding structure (medical information, med-
ication, administration, healthcare system, and lifestyle) 
were further developed with subtheme clarification. The 
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constructs of financial burden and time/travel burden 
exhibited overlapping nature, leading to their integration 
into a newly defined theme termed "personal resources". 
As a result, the finalised conceptual framework com-
prised six themes, encapsulating the essential constructs 
shaping the concept of T2DM treatment burden in pri-
mary care (Table 4).

Theme 1: Medical information
This theme underscores the challenges faced by individu-
als with T2DM in accessing, understanding, and trust-
ing medical information. It reflects the cognitive burden 
stemming from complex medical terminologies and the 
emotional impact linked to difficult-to-comprehend 
information. Moreover, this theme delves into the cred-
ibility and potential source-specific bias of medical infor-
mation. Within this theme, three critical sub-themes 
emerged. "Cumbersome Medical Information" refer to 
the complexity and user-unfriendliness of medical infor-
mation presentation. "Lack of Information Sources" high-
lights the struggle to find consistent and personalised 
medical information. "Biased Information" highlights the 
impact of cultural and societal biases on the interpreta-
tion of medical information.

Our analysis revealed a substantial burden for individu-
als with T2DM in managing medical information. Par-
ticipants frequently cited difficulties in comprehending 
complex medical details and choosing from various treat-
ment options. This complexity exacerbates the challenge 
of understanding and managing T2DM, leading to an 
increased treatment burden. For example, one participant 

from a rural focus group (FG4, P1) expressed confusion 
over the implications of high blood sugar levels, despite 
undergoing multiple tests. Another participant (FG4, 
P2) mentioned being overwhelmed by the wide range of 
available therapies for the same condition. The scarcity 
of reliable information sources further aggravates these 
challenges, causing uncertainty and confusion. Further-
more, cultural and societal influences notably shape how 
medical information is interpreted, as evidenced by mis-
conceptions about insulin-causing hypoglycaemia (FG1, 
P3) and certain dietary practises (FG3, P2).

Theme 2: Healthcare system
This theme delves into the structural and functional 
challenges within the healthcare system that amplify 
the treatment workload for individuals. It covers sys-
temic issues affecting healthcare delivery and efficiency. 
The theme is further broken down into four sub-themes. 
"Healthcare Fragmentation" highlights the difficulties 
individuals encounter in navigating a segmented health-
care system and coordinating treatment across multiple 
departments and providers. "Healthcare Provider" refer 
to the intricate challenges in patient-provider interac-
tions, this sub-theme highlights the limitations in consul-
tations and the impact of healthcare providers’ attitudes. 
"Insurance or Resource Use" reflects the complexities and 
inconsistencies in health insurance coverage and public 
resource utilisation are discussed, emphasising the addi-
tional effort needed for tasks like reimbursement claims. 
"Difficulty with Healthcare Access” highlights the sys-
temic barriers to treatment accessibility, including inter-
nal restrictions within medical and insurance systems, 
and external factors like the COVID-19 pandemic.

Participants identified healthcare fragmentation as 
a substantial challenge stemming from systemic inad-
equacies in the primary care system. This issue was par-
ticularly pronounced among participants from remote 
and rural areas (FG3, P2; FG4, P2), who struggled with 
inconsistent advice and navigating multiple departments. 
Challenges with healthcare providers, such as limited 
resources and variable attitudes, further complicated 
treatment experiences, impacting individuals’ confidence 
and adding stress to healthcare visits (FG1, P4; FG3, P5). 
Complexities in insurance coverage, including inconsist-
ent reimbursements and bureaucratic hurdles, were also 
notable concerns (FG4, P4). Moreover, the accessibility 
of healthcare services, exacerbated by external factors 
like pandemics, presented additional hurdles for patients 
(FG1, P2).

Theme 3: Administration
This theme addresses the management of various medi-
cal and non-medical tasks that are integral to effective 

Table 3 Participant characteristics (n = 20)

Subjects Frequency Percentage (%)

Age  < 40 2 10.00

40 ~ 65 7 35.00

 > 65 11 55.00

Gender female 10 50.00

male 10 50.00

Duration 
of T2DM diagno-
sis (years)

 < 5 11 55.00

 ≥ 5 9 45.00

Duration 
of follow-up 
in primary care 
(years)

1 ~ 2 12 60.00

3 ~ 10 5 25.00

 ≥ 10 3 15.00

Location urban (FG1) 5 25.00

suburban (FG2) 5 25.00

rural (FG4) 5 25.00

remote (FG3) 5 25.00

Total 20 100.0
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T2DM treatment. These tasks, while essential, can con-
siderably increase the workload for individuals. The 
theme is broken down into several distinct sub-themes. 
"Periodic Examination/Monitoring" encompasses the 
challenges related to regular medical check-ups and the 
resource-intensive nature of ongoing monitoring, which 
can be particularly demanding in terms of time and phys-
ical effort. "Arranging Appointments" highlights the dif-
ficulties encountered in scheduling medical visits, a task 
that can be especially challenging for older individuals 
who may find it hard to navigate technological systems. 
"Documentation and Paperwork" focuses on the com-
plexities involved in maintaining accurate health records 
and managing necessary documentation, which can be 
overwhelming and confusing.

Notably, "Glucose Meters" sub-theme represents a dis-
tinctive aspect of diabetic administration, focusing on 
the specific challenges associated with the use of glucose 
meters. This sub-theme is characterised by issues related 
to their frequent use, the accuracy of readings, and the 
physical discomfort they may cause. While there is a 
potential overlap with other sub-themes within "Admin-
istration", this area warrants particular attention due to 
its unique contribution to measuring and inquiring about 
the treatment burden in T2DM care [43]. A thorough 
analysis, further supported by discussions with experts 
and input from the PPIE panel, has underscored the 
necessity of retaining "Glucose Meters" as an independ-
ent sub-structure. This decision recognises the specific 
challenges these devices present in the management of 
diabetes. This approach is consistent with the decision-
making process applied to the "Insulin- or Injection-
Related Burden" sub-theme below.

Theme 4: Medication
This theme explores the multifaceted challenges sur-
rounding medication, addressing both practical and 
psychological aspects. It encompasses a broad spectrum 
of issues ranging from medication adherence and man-
agement to navigating side effects and complex treat-
ment regimens. The theme is dissected into several 
sub-themes. "Management of Medications" captures the 
logistical challenges encountered, such as medication 
storage and scheduling. "Complexity of Medication Use" 
highlights the burden associated with managing multiple 
medications, including traditional medicines. "Ambiva-
lence towards Medication" reflects the conflicting feel-
ings towards medication use, where necessity is weighed 
against concerns over dependency.

The "Insulin- or Injection-Related Burden" is one of 
the emerging constructs in our analysis. After analy-
sis and discussions with experts and the PPIE panel, 
this sub-theme has been retained as an independent 

sub-structure, as it reflects the unique challenges in 
T2DM therapies. Conversely, the "Side Effects and Hypo-
glycaemia" sub-theme refers to the discomfort and addi-
tional healthcare interactions caused by medication. The 
emerging construct of "Medication-related Hypoglycae-
mia" was merged with "Side Effects" into this single sub-
theme. This decision was influenced by input from the 
PPIE panel, which underscored the common difficulty in 
distinguishing between side effects and hypoglycemics 
episodes within China’s primary care settings.

Theme 5: Lifestyle
This construct highlights the impact of T2DM treat-
ment on individuals’ daily lives, particularly focusing on 
the disruption of lifestyle and daily routines as well as 
the behavioural challenges linked with treatment. The 
"Interruption of Lifestyle and Daily Routines" sub-theme 
highlights the lifestyle changes necessitated by T2DM 
treatment, such as dietary adjustments and changes in 
leisure activities, emphasising the conflict between per-
sonal lifestyle choices and the compromises required 
by the disease. "Challenges of Health Behaviours" refers 
to the difficulties in adhering to recommended health 
behaviours for T2DM treatment advice, including weight 
management, physical activity, and dietary compliance, 
and sheds light on the barriers that hinder the effective 
implementation of interventions.

Theme 6: Personal resources
In Theme 6, the focus group discussions brought to light 
how finance, time, and travel are frequently intertwined 
with other themes (Fig. 1). Discussions about the finan-
cial burden often co-occurred with sub-themes in admin-
istration, medication, and lifestyle burdens. Similarly, 
concerns about time and travel emerged alongside medi-
cal information, administration, and healthcare system 
issues. Drawing from the Normalisation Process Theory 
(NPT) [44], it is evident that treatments demand substan-
tial personal investment in terms of energy, resources, 
and finances for specific behaviours and tasks. The con-
structs of financial, time, and travel burdens, key to this 
personal investment in treatment, are not seen by partici-
pants as isolated challenges. Instead, they are perceived 
as interconnected elements of their overall treatment 
experience. This observation aligns with a cognitive 
tendency known as contextual thinking, wherein indi-
viduals naturally integrate various aspects of their expe-
riences [45]. This holistic perspective, recognising the 
mutual influence of different treatment burden factors, 
leads to the conceptualisation of "Personal Resources". 
This theme, which encapsulates finance, time, and travel, 
underscores the overlapping nature of these burdens 
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and views them as interrelated rather than independent 
entities.

The "Expenses" sub-theme informs the financial chal-
lenges, underscoring the impact of both direct medical 
costs and indirect expenses associated with self-man-
agement and health behaviours. "Time" informs the sub-
stantial time commitment necessary for treatment tasks, 
including daily medication or insulin administration, 
waiting for healthcare services, and routine monitor-
ing. "Travel" informs the logistical hurdles in accessing 
healthcare, such as the distance to medical facilities and 
the added complications brought about by external fac-
tors like the pandemic.

Development of sub-themes
In the process of thematic analysis, researchers meticu-
lously evaluated terminology that was initially derived 
directly from existing literature. Emerging evidence 
from the focus groups necessitated the development of 
several sub-themes, both in terms of terminology and 
descriptions, to more accurately reflect the content of 
the constructs identified. Specific revisions were made 
as follows: "drug dependence" was redefined as "ambiva-
lence towards medication"; similarly, "challenges of medi-
cal regimen" was redefined as "periodic examination/
monitoring"; "difficulty navigating the health system" was 
redefined as "difficulty with healthcare access"; “change 
of nature behaviour” was redefined as “interruption of 
lifestyle and daily routines”. The revisions undertaken are 
aimed at more accurately representing the specific sub-
constructs within the theme and distinguishing them 

from other sub-themes. Detailed definitions and illustra-
tive quotes for these revised sub-themes are presented in 
Table 4.

Associated factors
In exploring the participants experience on T2DM treat-
ment burden, this study has identified several associated 
factors that extend beyond the key construct themes. 
These factors, which include antecedents and conse-
quences, frequently surfaced in participant discussions 
and are integral to understanding the holistic treatment 
burden. However, it is crucial to note that these factors 
do not directly represent the perceived “workload” of 
treatment or the individual’s “capacity” to manage this 
workload. Instead, they offer supplementary insight into 
the broader context of how individuals perceive and 
experience T2DM treatment burden.

The "Antecedents" theme encompasses underlying 
factors such as health literacy, health locus of control, 
comorbidities, and socioeconomic status, which shape 
an individual’s perception of T2DM treatment bur-
den. While these antecedents do not directly form the 
core construct of T2DM treatment burden, they are 
pivotal in understanding the preceding patient or dis-
ease characteristics that influence the treatment experi-
ence. Similarly, the theme of "Consequences" outlines 
the downstream outcomes of T2DM treatment burden, 
including adherence to treatment protocols, psychologi-
cal distress, quality of life, and challenges in social and 
interpersonal relationships. The consequences factors 

Fig. 1 Illustrates the overlaps among sub-themes of key themes and sub-themes in personal resources, as identified and grounded 
on the qualitative data collected
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illuminate the wide-ranging repercussions of the treat-
ment burden on individuals’ lives.

Discussion
 This study offers a qualitative insight into the treatment 
burden of T2DM within primary care settings in China. 
The CuCoM elucidates the interaction pattern between 
an individual’s treatment workload and their capacity in 
terms of physical, emotional, and social resources [10]. 
According to this pattern, our analysis identifies five key 
constructs of T2DM treatment burden mentioned by 
patients. The treatment of T2DM places a substantial 
workload on individuals, encompassing various aspects 
such as managing medical information, navigating the 
healthcare system, medication adherence, administrative 
tasks, and lifestyle adjustments. Previous studies have 
incorporated the burdens of administration, medication, 
and lifestyle within multiple theoretical frameworks and 
measurement instruments [7–9]. In our study, the focus 
group data serves to refine these themes, enhancing 
their application in interrelating the treatment burden of 
T2DM.

Additionally, the focus group’s emphasis on medi-
cal information highlights a gap in current research and 
treatment burden measurement, particularly the under-
representation of cognitive and emotional aspects in 
managing T2DM-related medical information [46]. In 
previous generic measurement for treatment burden, 
only a few have mentioned this dimension; moreover, due 
to a lack of related research, it is challenging to refine an 
effective measuring approach [31, 47]. The final frame-
work provides an interpretive approach for understand-
ing these experiences, aiding health professionals in 
effectively identifying specific T2DM treatment burdens 
in various primary care settings [23].

On the other hand, previous studies have proposed 
redefining "treatment burden" over "workload", describ-
ing it as encompassing both direct treatment work-
load and its impact on daily life, including work, social, 
and caring responsibilities [48]. This perspective illu-
minates how factors of burden and the interaction of 
resources with healthcare utilisation influence an indi-
vidual’s engagement with treatment and their experience 
of burden [11]. Building on this definition, May et  al. 
introduced the NPT as an appropriate framework for 
analysing treatment burden [49]. The integration of NPT 
with the CuCoM establishes a robust theoretical founda-
tion, facilitating a deeper exploration of the multifaceted 
complexity of the burden and resources allocation and 
utilisation in T2DM treatment [11, 48].

This analysis led to the introduction of the "personal 
resources" concept, which presents overlapping nature 
with other constructs in the conceptual framework. 

Previous studies and measurements often considered 
the financial aspect as a distinct dimension of treatment 
burden [12, 50]. However, our focus group findings reveal 
that participants perceive financial, time, and travel bur-
dens not as isolated challenges, but as interconnected 
components of their experience with other aspects of 
treatment burden. The findings demonstrate the contex-
tual thinking in participants, where individuals naturally 
combine various facets of their treatment burden with 
the resource constraints they faced [45]. This tendency is 
particularly apparent in primary care context. Recognis-
ing these interconnections makes the framework more 
relevant to real-world T2DM care in these settings. It 
highlights the need for a holistic approach to personal 
resource allocation and utilisation, embracing both tangi-
ble and intangible aspects, to thoroughly understand and 
effectively tackle the complexities of treatment burden.

In this study, while identifying themes and key con-
structs relevant to the T2DM treatment burden, we also 
place emphasis on associated factors, namely antecedents 
and consequences. These factors, though not directly 
quantifying the perceived "workload" of treatment or 
the individual’s "capacity" to handle this workload [10], 
contribute significantly to a more comprehensive under-
standing of T2DM treatment burden as observed in the 
focus group discussions. Antecedents shed light on indi-
vidual vulnerability, influencing how patients perceive 
and manage their treatment burden, while consequences 
offers insight into the long-term management of treat-
ment burden [31, 51]. This approach aligns with research 
by Sav et al., which articulates the interplay of these fac-
tors in treatment burden and suggests a cyclical relation-
ship between antecedents and consequences [12]. From a 
measurement perspective, patient and treatment experi-
ences could be evaluated using specific patient-reported 
outcome measurements [52]. Recognising the potential 
for patient outcome measurements and interventions 
targeting these aspects offers potential to positively influ-
ence treatment burden. This finding underscores the 
necessity of simultaneously measuring and addressing 
these associated factors in treatment burden research.

Limitations
The qualitative methodology and thematic analysis pro-
vided in-depth insights into the treatment burden expe-
rienced by people with T2DM in China’s primary care 
settings. The development of themes corresponds with 
our earlier findings from a retrospective analysis of quali-
tative data obtained from clinical consultations. Despite 
structural adjustments, the stability and observable 
nature of these key constructs have been affirmed [47].
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In alignment with the primary aim, a priori thematic 
saturation was prioritised to ensure the broader appli-
cability of the findings [53]. An initial narrative review 
established a coding structure based on existing evidence 
(Table 1), which facilitated an in-depth exploration dur-
ing the focus group discussions and data analysis [22]. 
Participants for the focus group were carefully chosen 
to provide a diverse representation of healthcare con-
texts while maintaining demographic homogeneity, con-
sistent with the narrowly defined objective of this study. 
This approach led to the achievement of a priori thematic 
saturation [41]. In addition, the range of sample sizes for 
focus group typically spans from 4 to 8, which is generally 
consistent and sufficient to approach data saturation [41]. 
However, it is important to acknowledge that conduct-
ing a single focus group in each region does pose certain 
limitations. Specifically, this approach may not allow for 
achieving data saturation in each region to the extent 
required for a detailed comparative analysis [33]. Further 
research could build on our findings by conducting more 
extensive investigations in specific regions. This would 
enable a deeper and more nuanced comparative analysis 
of the themes emerging from different settings, thereby 
enriching our understanding of the subject matter.

An additional concern is that general practitioners in 
the clinics assisted in the process of distributing flyers, 
which might have influenced participants’ contributions 
to the discussions [20]. This is particularly relevant for 
sensitive topics that are closely related to the participants’ 
own context, such as the healthcare system. This concern 
was noted in the reflective materials of one researcher, 
who observed that "one participant tended to excessively 
praise his general practitioner".

Conclusions
The findings of this study represent a valuable contribu-
tion to the understanding of the T2DM treatment bur-
den. We have developed a conceptual framework from 
patient perspectives, offering an in-depth overview of 
this burden. This framework, including key constructs 
that highlight the multifaceted nature and impact of 
treatment burden  on individuals with T2DM. It also 
emphasises the importance of tailoring the treatment 
workload to the individual’s capacity, considering their 
personal resource allocation and treatment utilisation.
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