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Abstract
Background The prevalence of type 2 diabetes mellitus is continuously increas-
ing in China. General practitioners play an important role in the prevention
and treatment of type 2 diabetes mellitus and its complications. Chronic kidney
disease (CKD) is a common comorbidity in diabetic patients; however, there is
currently limited research evidence on the comprehensive prevention and treat-
ment of type 2 diabetes mellitus combined with CKD in primary care settings
in China.

Objective To understand the barriers in monitoring and management of type 2
diabetes mellitus combined with CKD in community settings from the perspec-
tive of general practitioners.

Methods From May to July 2022, general practitioners were selected through
snowball sampling in an urban district of Beijing for one-on-one semi-structured
interviews. The interview outline was developed based on the Theoretical Do-
mains Framework (TDF). NVivo 11 software was used to code and categorize
the interview content, and thematic framework analysis was employed to orga-
nize and analyze the data, with themes being extracted.

Results This study interviewed 13 general practitioners, whose years of experi-
ence in general practice ranged from 8 to 22 years. The study identified barriers
related to six domains in the TDF, namely knowledge/skills, beliefs about con-
sequences, motivation and goals, medical context, resources, and behavioral
norms. Further refinement revealed that lack of systematic CKD-related knowl-
edge and skills, incomplete incentive mechanisms for primary care medical staff,
lack of smooth referral processes between primary care institutions and higher-
level hospitals, and poor patient self-management abilities were the barriers in
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monitoring and management of type 2 diabetes mellitus combined with CKD
in community settings.

Conclusion General practitioners face barriers at different levels in monitoring
and managing patients with type 2 diabetes mellitus combined with CKD. It is
necessary to strengthen the training of relevant knowledge and skills for general
practitioners, improve the incentive mechanisms in primary care medical and
health institutions, establish effective referral processes between primary care
institutions and higher-level hospitals, and enhance patient self-management
abilities, thereby improving the prevention and treatment capacity of primary
care medical and health institutions for type 2 diabetes mellitus combined with
CKD.
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Abstract

Background: The prevalence of type 2 diabetes continues to rise in China,
and general practitioners play a crucial role in preventing and treating type 2
diabetes and its complications. Chronic kidney disease (CKD) is a common
comorbidity in diabetic patients, yet research evidence on comprehensive pre-
vention and treatment of type 2 diabetes with CKD in primary care remains
limited in China.

Objective: To identify barriers to monitoring and managing CKD in patients
with type 2 diabetes in community settings from the perspective of general
practitioners.

Methods: From May to July 2022, general practitioners were recruited from an
urban district of Beijing using snowball sampling for one-on-one semi-structured
interviews. An interview guide was developed based on the Theoretical Domains
Framework (TDF). Interview content was coded and categorized using NVivo 11
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software, and data were analyzed using thematic framework analysis to extract
key themes.

Results: Thirteen general practitioners were interviewed, with 8–22 years of
experience in general practice. The study identified barriers related to six do-
mains of the TDF: knowledge/skills, beliefs about consequences, motivation
and goals, environmental context and resources, and social influences. Further
synthesis revealed that lack of systematic CKD-related knowledge and skills,
inadequate incentive mechanisms for primary care staff, absence of smooth re-
ferral pathways between primary and higher-level hospitals, and poor patient
self-management capacity were major obstacles to CKD monitoring and man-
agement in type 2 diabetes within community settings.

Conclusion: General practitioners face multi-level barriers in monitoring and
managing patients with type 2 diabetes and CKD. Addressing these requires
strengthening knowledge and skills training, improving incentive mechanisms in
primary care institutions, establishing effective referral processes with higher-
level hospitals, and enhancing patient self-management capabilities to improve
prevention and treatment capacity for type 2 diabetes with CKD at the primary
care level.

[Key words] Diabetes mellitus, type 2; Chronic kidney disease; Theoretical
domains framework; Qualitative research; Barriers

Background
With accelerated population aging and lifestyle changes in China, the
prevalence of diabetes continues to rise, reaching 12.8% among adults aged
$�18𝑦𝑒𝑎𝑟𝑠𝑖𝑛2017[1].𝐶ℎ𝑟𝑜𝑛𝑖𝑐𝑘𝑖𝑑𝑛𝑒𝑦𝑑𝑖𝑠𝑒𝑎𝑠𝑒(𝐶𝐾𝐷), 𝑑𝑒𝑓𝑖𝑛𝑒𝑑𝑎𝑠𝑔𝑙𝑜𝑚𝑒𝑟𝑢𝑙𝑎𝑟𝑓𝑖𝑙𝑡𝑟𝑎𝑡𝑖𝑜𝑛𝑟𝑎𝑡𝑒(𝐺𝐹𝑅) <
60𝑚𝑙 · 𝑚𝑖𝑛{-1}·(1.73𝑚{2})^{-1}$ and/or kidney damage persisting for more
than 3 months according to the National Kidney Foundation [3], is a common
comorbidity in diabetic patients and a critical factor affecting prognosis
and quality of life [2]. Diabetes with CKD encompasses diabetic kidney
disease (DKD), non-diabetic kidney disease (NDKD), and their coexistence
[4]. Diabetic patients face a 2.6-fold higher risk of developing CKD [5], while
end-stage renal disease (ESRD) is associated with high disability and mortality
rates [6]. A cross-sectional study of patients with type 2 diabetes in Shanghai
found that 27.1% had CKD and 25.2% had albuminuria [7]. Conversely, a
multicenter prospective cohort study of CKD patients in China showed that
18.1% had diabetes [8], highlighting that diabetes and CKD coexisting has
become a major challenge in diabetes research and treatment in China [9-11].

Comprehensive management of type 2 diabetes with CKD requires attention to
glycemic control, dyslipidemia, albuminuria, and diabetes care, with the ulti-
mate goals of preventing disease progression, reducing complications, and im-
proving quality of life [12]. Current guidelines recommend regular CKD screen-
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ing and timely intervention in primary care to enable early identification and
slow disease progression, thereby reducing healthcare burden [13-15]. Enhanc-
ing primary care management capacity and service quality is key to addressing
the challenge of type 2 diabetes with CKD [13]. However, due to regional, age,
educational, and experience differences, general practitioners’ capacity for CKD
prevention and treatment is uneven and requires overall improvement. A Shang-
hai survey on community general practitioners’ knowledge and management of
DKD showed an overall correct answer rate of 60.2% for DKD-related knowl-
edge, with 74.3% reporting they screen diabetic patients for DKD [16]. Another
Beijing study revealed low mastery of CKD knowledge among general practi-
tioners, emphasizing the need for early community-based CKD management
capacity building [17].

Currently, comprehensive prevention and treatment of type 2 diabetes with
CKD in Chinese primary care institutions remains in the exploratory stage [18],
with limited research evidence. This study aims to identify barriers to monitor-
ing and managing CKD in community patients with type 2 diabetes through
semi-structured interviews with general practitioners, providing references for
improving primary care capacity.

1.1 Study Participants

From May to July 2022, 13 general practitioners from seven community health
centers in an urban district of Beijing were recruited using snowball sampling.
Inclusion criteria were: (1) $�5𝑦𝑒𝑎𝑟𝑠𝑜𝑓𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑖𝑜𝑛𝑎𝑙𝑒𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒; (2)𝑚𝑎𝑛𝑎𝑔𝑖𝑛𝑔𝑎𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑛𝑢𝑚𝑏𝑒𝑟𝑜𝑓𝑡𝑦𝑝𝑒2𝑑𝑖𝑎𝑏𝑒𝑡𝑒𝑠𝑝𝑎𝑡𝑖𝑒𝑛𝑡𝑠(�$200);
(3) holding intermediate or higher professional titles; and (4) voluntary partic-
ipation. Exclusion criteria were general practitioners who had not worked in
general practice clinics for the past five years. Sample size determination was
based on information saturation, defined as when no new important information
emerged and no new codes or themes appeared during data analysis. This study
was approved by the Capital Medical University Medical Ethics Committee
(approval number: Z2023SY072). All participants provided informed consent
and were informed that they would bear no risks or burdens from the study.

1.2.1 Interview Guide Development

Researchers developed the interview guide based on the study objectives and
Theoretical Domains Framework (TDF). General practitioners were invited to
review the guide and provide feedback. The TDF is widely used in qualitative
research as it encompasses key factors influencing behavior change from psycho-
logical theories, helping researchers identify factors affecting behavior change at
social, organizational, and individual levels [19]. Before formal interviews, two
general practitioners participated in pilot interviews to test the guide. Based
on pilot results, questions were adjusted to ensure comprehensiveness, depth,
and clarity. The final interview guide is shown in Table 1 .
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1.2.2 Data Collection

One-on-one semi-structured interviews were conducted with community general
practitioners based on the interview guide using both online (WeChat video)
and offline formats in independent medical offices, according to participants’
preferences. Twelve interviews were conducted online and one offline. Two re-
search team members interviewed each participant after explaining the purpose
and obtaining consent for audio recording, emphasizing confidentiality. Inter-
viewers adjusted question order and wording as needed, with interviews lasting
30–40 minutes.

1.2.3 Data Analysis

Audio recordings were transcribed into text within 24 hours after each interview
and verified by participants. Two researchers independently read and initially
coded the transcripts, then used NVivo 11 software to deductively categorize
themes according to TDF domains and inductively analyze all transcript data.
Disagreements were discussed with other team members to reach final decisions.

2.1 Basic Information of Interviewees

Thirteen community general practitioners were included (2 male, 11 female) with
a mean age of 38.8$±4.2𝑦𝑒𝑎𝑟𝑠.𝐴𝑙𝑙ℎ𝑒𝑙𝑑𝑏𝑎𝑐ℎ𝑒𝑙𝑜𝑟′𝑠𝑑𝑒𝑔𝑟𝑒𝑒𝑠, 𝑤𝑖𝑡ℎ10𝑎𝑡𝑡𝑒𝑛𝑑𝑖𝑛𝑔𝑝ℎ𝑦𝑠𝑖𝑐𝑖𝑎𝑛𝑠𝑎𝑛𝑑3𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑐ℎ𝑖𝑒𝑓𝑝ℎ𝑦𝑠𝑖𝑐𝑖𝑎𝑛𝑠.𝑀𝑒𝑎𝑛𝑦𝑒𝑎𝑟𝑠𝑖𝑛𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑝𝑟𝑎𝑐𝑡𝑖𝑐𝑒𝑤𝑒𝑟𝑒14.8±$4.1
years. See Table 2 for details.

2.2 Interview Results

Analysis identified barriers across six TDF domains: knowledge/skills, beliefs
about consequences, motivation and goals, environmental context and resources,
and social influences, affecting community-based CKD monitoring and manage-
ment in type 2 diabetes.

2.2.1 Knowledge/Skills (1) Lack of systematic CKD-related knowl-
edge and skills. General practitioners reported insufficient and unsystem-
atic CKD knowledge. Participant 1: “My CKD knowledge is average and
unsystematic—just basic things like urine routine and kidney function tests.
I know some hypoglycemic drugs like SGLT-2 inhibitors and antihypertensives
like ARB/ACEI have kidney protective effects, but overall it’s not comprehen-
sive or systematic.” Participant 9: “My CKD knowledge is quite average.”

(2) Limited attention to diabetes-CKD guidelines. General practitioners
paid little attention to diabetes-CKD guidelines. Participant 1: “Guidelines
focus more on blood glucose, lipids, and cardiovascular disease; kidney disease
gets less attention than cardiovascular disease.” Participant 5: “I rarely learn
about guidelines on diabetic nephropathy or CKD.”
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(3) Lack of CKD-specific training. CKD training was limited, mainly
covered briefly in diabetes complication training. Participant 4: “CKD is only
mentioned when diabetes training covers complications. Specific CKD training
is lacking or nonexistent.” Participant 6: “There’s no CKD-related training, nor
specific training on CKD in diabetic patients.”

2.2.2 Beliefs About Consequences (1) Inadequate incentives. Cur-
rent incentive mechanisms need improvement, with compensation not matching
workload, affecting motivation. Participant 1: “The workload is too heavy, but
income hasn’t increased accordingly, affecting my enthusiasm.” Participant 2:
“Community incentives for this work are limited.” Participant 6: “Increased
chronic disease management workload without corresponding performance pay
negatively affects work.”

(2) Lack of confidence in CKD management. General practitioners lacked
confidence in managing kidney complications in type 2 diabetes. Participant 9:
“Not very confident; it feels overwhelming.” Participant 11: “To be honest, no
confidence.” This stemmed from: � lack of confidence in continuous CKD patient
management—Participant 8: “I rarely manage a CKD patient from beginning
to end. Without tracking their overall condition, I’m not confident about later-
stage control.” � high patient volume with limited staff—Participant 11: “Our
center has a special diabetes clinic with several diabetes care specialists who help
track patients and remind them about check-ups. But for detailed management,
one specialist can only handle 200 patients annually, leaving many unmanaged.”

2.2.3 Motivation and Goals (1) Lack of systematic CKD manage-
ment plans. General practitioners lacked planned approaches to CKD moni-
toring and management. Participant 1: “I mainly think about stages around
CKD 3; after CKD 3b it’s uncontrollable. I try to get patients to control blood
pressure, glucose, and lipids early. If they reach CKD 3b, I refer them to special-
ists for detailed examination and medication guidance, then monitor regularly.”
Participant 2: “We lack systematic management plans or goals specifically for
kidney complications.”

(2) Insufficient priority. CKD monitoring and management received inad-
equate attention. Participant 4: “Primary care doctors may not manage as
deeply as specialists. General practitioners focus on whole-course diabetes man-
agement, emphasizing blood glucose and medication. With complications like
peripheral neuropathy besides kidney disease, we can’t fully grasp detailed in-
formation on diabetic kidney disease since it’s not our specialty.” Participant 5:
“Diabetes management currently focuses on blood glucose, with less attention
and management of kidney complications.”

2.2.4 Environmental Context and Resources Heavy workload and
burden. General practitioners already face heavy workloads, making CKD
monitoring and management additionally burdensome. Participant 1: “The
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workload is definitely heavy. I do a lot in the special clinic and don’t want more
pressure.” Participant 2: “Large outpatient volumes create heavy workloads
and stress, leaving insufficient time and energy for comprehensive assessment
and management.” Participant 3: “Managing hypertension and diabetes while
also targeting organ damage and complications—if every patient requires high-
standard quality management, one’s energy is limited.”

2.2.5 Social Influences (1) Need for specialist guidance. General prac-
titioners require expert guidance in managing type 2 diabetes with CKD. Par-
ticipant 1: “Although we’ve established a diabetes special clinic, guidance from
higher-level hospitals isn’t well implemented.” Participant 3: “We need effective
connections with tertiary hospitals because diabetic kidney disease is complex.
We need expert support for difficult cases.”

(2) Lack of CKD monitoring project support. Some community health
centers lack complete CKD monitoring projects for routine screening. Partic-
ipant 2: “Communities need support for monitoring projects like urinary mi-
croalbumin and glycated hemoglobin.” Participant 3: “We can test urinary
microalbumin, urine creatinine ratio, and urine albumin, but can’t do 24-hour
urine albumin quantification. Some centers can’t even perform these tests, lim-
iting screening capabilities.”

(3) Lack of CKD medication support. Some centers lack essential CKD
treatment drugs. Participant 3: “Community CKD medications are too limited.
We don’t have creatinine-lowering drugs or many nephrology-related medica-
tions, restricting patient management.” Some noted high costs—Participant 10:
“Diabetic nephropathy medications are generally expensive compared to other
drugs.”

(4) Absence of smooth referral processes. Referral pathways are not sys-
tematic, relying on personal connections. Participant 3: “I once referred a
patient who couldn’t get an appointment, so I directly contacted the nephrol-
ogy department head. This worked but isn’t systematic—it’s based on personal
effort.” Participant 4: “We can only suggest which hospital and department
patients should choose, rather than implementing a referral plan. Appointment
platforms exist but aren’t smooth.” Information access after referral is also
limited—Participant 3: “There’s no pathway for feedback from higher-level hos-
pitals. I don’t know the nephrology department’s management plan; I only learn
from patients.”

2.2.6 Behavioral Regulation (1) Lack of systematic work summaries.
Some general practitioners lacked systematic summaries of their work. Partici-
pant 1: “I rarely summarize my work. Without this habit, improvement is slow.
Without many cases, I don’t think to collect and summarize them.” Participant
2: “I might have thoughts about some patients, especially in wards where we
can summarize cases or hold discussions. For routine outpatient work, there’s
no summary.”
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(2) Insufficient health education. Due to busy schedules, health education
for diabetic patients was inadequate. Participant 2: “Primary prevention health
education is insufficient. Outpatient visits are too busy for long conversations.”
Participant 5: “More health education is needed, especially for newly diagnosed
diabetic patients.”

(3) Lack of standardized protocols. Unified protocols or pathways for man-
agement are lacking. Participant 3: “We need standardized models or pathways
for diabetic kidney disease to ensure homogeneous management.” Participant
5: “I generally ask patients to monitor proteinuria every half month to one
month.” Participant 11: “When we find abnormal kidney function, doctors
might tell patients it could be diabetic nephropathy. But diagnosis actually re-
quires 3–6 months, measuring urinary microalbumin or creatinine several times
to confirm.”

2.2.7 Patient Factors (1) Poor patient compliance. Some patients had
poor follow-up compliance. Participant 2: “Some patients refuse visits, often
sending younger relatives for medication pickup, showing weak initiative and
poor compliance.” Lifestyle compliance was also poor—Participant 2: “Guiding
patients to change lifestyles—quitting smoking or drinking, exercise, diet—they
still can’t do it, especially diet control.”

(2) Economic constraints. Patients’ financial conditions affected treatment
choices. Participant 2: “We want inexpensive yet effective medications, but
it’s hard. Cheap drugs may harm liver/kidney function, creating a dilemma.”
Participant 5: “Cost issues also negatively affect patients.”

(3) Varying health literacy. Different health literacy levels affected dis-
ease awareness and prioritization. Participant 2: “Patients’ education level and
cognition greatly impact management. Elderly patients with hearing loss are
difficult to communicate with. If families don’t cooperate actively, controlling
blood glucose is hard.” Participant 6: “If patients themselves, as internal factors,
don’t prioritize this—thinking it doesn’t affect their quality of life or they’ve
had the disease too long to care—it hinders treatment.”

CKD has become a global public health issue [20]. Epidemiological surveys of
different communities show CKD prevalence rates of 18.7%, 11.8%, and 10.1%
in Beijing, Shanghai, and Guangzhou respectively [21-23]. With increasing type
2 diabetes prevalence, diabetes has become a major cause of CKD. Clinical
data from the past two decades in China show a rising proportion of diabetes-
related CKD among ESRD causes [24]. General practitioners have advantages
in preventing and treating type 2 diabetes with CKD through early detection,
long-term follow-up, comprehensive risk factor intervention, and coordinated
referrals [13]. However, this study’s semi-structured interviews revealed that
general practitioners face multi-level barriers in community-based monitoring
and management, involving 15 factors across six TDF domains, including lack of
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systematic knowledge and skills, limited guideline awareness, imperfect incentive
mechanisms, lack of confidence, and poor referral processes. Targeted measures
are needed to improve monitoring and management capacity.

As a national basic public health service, type 2 diabetes has a well-established
community-based three-tier prevention system. Through years of training and
practice, general practitioners have good mastery of diabetes-related knowledge
and skills [25]. However, with the gradual implementation of the tiered diag-
nosis and treatment system, higher demands are placed on diabetes manage-
ment. Clinical studies confirm that early intervention for diabetic nephropathy
is effective—strict glycemic and blood pressure control can reduce incidence
and slow progression [26]. General practitioners should address CKD preven-
tion while managing diabetes. Previous Beijing and Shanghai studies showed
insufficient CKD knowledge among general practitioners [17,27]. This study
found that lack of CKD knowledge and skills, limited guideline awareness, and
inadequate training hinder CKD monitoring and management, while standard-
ized prevention guidelines for primary care need improvement. Existing commu-
nity diabetes prevention training and guidelines should integrate diabetes-CKD
content, specifying monitoring items, frequency, and intervention processes to
facilitate community-based management [28]. Strengthening training and devel-
oping primary care CKD guidelines would better equip general practitioners.

3.2 Improving Incentive Mechanisms for Primary Care Staff

Although China’s primary care performance evaluation system is gradually im-
proving and the “two allowances” policy has increased incentives [29], current
evaluation mainly focuses on basic public health services with insufficient incen-
tives for clinical disease management. Increased workload without correspond-
ing incentives affects motivation. This study shows that imperfect incentive
mechanisms, heavy workloads, and burdens reduce general practitioners’ enthu-
siasm [30]. As the main battlefield for chronic disease control, communities
should emphasize intrinsic work motivation by increasing training opportuni-
ties and quality, reducing burden, increasing resource investment, minimizing
policy constraints, and improving performance management to reshape primary
care staff’s work cognition and enhance motivation and performance [31]. This
would improve work enthusiasm, implement family doctor contract services, and
enable continuous patient management for early CKD detection, risk factor con-
trol, and timely intervention to improve prognosis [32].

3.3 Improving Referral Processes and Information Sharing Between
Primary and Higher-Level Hospitals

This study found that expert guidance mechanisms are imperfect and referral
pathways between community and higher-level hospitals are not smooth, af-
fecting CKD patient management. Without effective medical information shar-
ing between community and higher-level hospitals, medical information loops
cannot be formed, particularly preventing community doctors from directly,
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quickly, and accurately obtaining diagnoses and treatment plans from special-
ist visits, hindering continuous disease management [33]. Hospital-community
integrated management can improve renal function, maximize quality of life
and self-management, and reduce negative emotions [34]. Therefore, referral
processes and policy implementation between community and higher-level hos-
pitals within medical alliances need improvement, with integrated management
guidelines clarifying responsibilities at each level.

3.4 Improving Patient Health Literacy and Promoting Self-
Management

Studies show community residents lack CKD-related knowledge, hindering pre-
vention and control. Community health centers should strengthen health ed-
ucation, including basic diabetes-CKD knowledge, lifestyle education on diet
and exercise, and individualized treatment goals to mobilize patients’ initiative,
improve compliance and self-management, and improve prognosis [35].

In summary, as health “gatekeepers,” general practitioners play important roles
in monitoring and managing type 2 diabetes with CKD. This study identified
multi-level barriers that may constrain effective monitoring and management.
Capacity should be improved through knowledge and skills training, incentive
mechanisms, referral processes, information sharing, and patient health educa-
tion.

Limitations: As an exploratory study, all interviewees were from community
health centers in one Beijing district, resulting in strong information homogene-
ity that may limit generalizability.
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