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Background: The International Diabetic Foot Working Group emphasizes that daily foot self-care is a critical measure for preventing 
diabetic foot ulcers, with patients serving as the primary implementers. However, there is a notable lack of patient-centered, specific, 
and actionable care management plans. This study aims to develop a scientifically sound, standardized, and practical daily foot self- 
care protocol for high-risk diabetic foot patients based on the checklist management model.
Methods: This study was conducted in two sequential phases. First,a preliminary draft of the foot self-care program was developed 
through a comprehensive literature review and semi-structured interviews with healthcare professionals and patients. Subsequently, 
from December 2024 to January 2025, the Delphi method was employed to conduct two rounds of expert consultation with 17 
specialists, during which the indicators were screened and refined based on predefined criteria.
Results: In the first and second rounds of expert consultations, 18 and 17 questionnaires were distributed, respectively, with 17 valid 
responses returned each round, yielding effective response rates of 94.44% and 100%. The expert authority coefficient was 0.93, 
indicating high credibility. The Kendall’s harmony coefficients were 0.168 and 0.272 (p<0.001), reflecting improved consensus across 
rounds. In the second round, the coefficient of variation ranged from 0 to 0.16, with all items below the 0.25 threshold. The final self- 
care plan comprises 5 primary indicators (self-foot examination, foot hygiene care, shoe and sock selection, daily precautions, and 
daily foot self-care flowchart) and 27 secondary indicators.
Conclusion: The self-care plan developed using the checklist management model is scientifically grounded, targeted, and feasible. It 
provides a structured basis for effective and standardized self-care among high-risk diabetic foot patients, However, it is essential to 
note that this protocol is still in the developmental stage and requires further clinical validation to assess its practical effectiveness and 
implementation feasibility.
Keywords: diabetes high-risk feet, self-care, checklist management model, Delphi method

Introduction
Diabetic foot (DF) represents one of the most severe and costly chronic complications of diabetes,1 with diabetic foot 
ulcers (DFUs) being its most common manifestation.2,3 Against the backdrop of rising global diabetes prevalence, the 
number of DF cases is increasing accordingly.4 Statistics indicate that the annual mortality rate for patients with diabetic 
foot ulcers is as high as 11%, escalating to 22% for those requiring amputations.1,5 The International Working Group on 
the Diabetic Foot (IWGDF) has emphasizes that with effective prevention, early detection, and proactive management, 
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over 90% of amputations could be avoided.6 This highlights the paramount importance of preventative foot self-care, for 
which patients themselves are the primary actors.7,8

However, a significant gap exists between this recognized importance and the reality of patient self-care.9,10 The 
overall level of foot self-care among at-risk patients remains suboptimal.11,12 The core scientific problem we identify is 
that current management approaches often fail to translate guideline recommendations into sustained, correct self-care 
behaviors by patients.11–13

Several limitations persist in existing diabetic foot management plans. Firstly, many protocols are predominantly 
designed from the healthcare provider’s perspective, overlooking patient autonomy and the cultivation of self- 
management capabilities.11,12,14 This top-down approach has resulted in insufficient verification of patient compliance 
and the generalizability of plan effectiveness.15,16 Secondly, while traditional health education interventions are some
what effective in knowledge dissemination, they demonstrate limited success in fostering long-term behavioral change 
and adherence.17,18 Furthermore, international guidelines like those from the IWGDF,6,19 while comprehensive, often 
present principle-based recommendations rather than specific, actionable, step-by-step instructions that are easy for 
patients to follow and integrate into daily life.20 Consequently, nurses and patients alike lack a standardized, patient- 
centric, and highly operational tool to bridge the gap between knowledge and practice.

In recent years, the patient-centered care philosophy has gained well-deserved attention. This concept prioritizes the 
patient’s perspective, addressing their needs, decision preferences, and treatment goals to optimize care processes and 
outcomes.21 Simultaneously, the checklist management model has emerged as a powerful, structured tool in healthcare. It 
ensures all critical items are considered and completed, showing distinct advantages in improving compliance and 
reducing errors across various medical fields.22,23 Its application in diabetic foot care holds the potential to simplify 
complex procedures into manageable, executable steps.

Therefore, this study aims to develop a patient-centered, standardized daily foot self-care protocol for high-risk 
diabetic foot patients based on the checklist management model. Our research focuses explicitly on the development and 
consensus-building phase. By systematically integrating evidence, patient insights, and expert opinion via the Delphi 
method, we seek to create a foundational protocol that is not only scientifically sound but also practical and acceptable 
The ultimate goal is to provide a clear, structured reference for patients and nurses, thereby enhancing self-care 
behaviors, delaying the progression of foot lesions, reduceing amputation risk, and improving patients’ quality of 
life.24,25

Method
Study Design
This study used an improved Delphi method to collect expert opinions on daily foot self-care plans for patients with high- 
risk diabetic feet.26,27 The study was divided into two distinct phases: the first phase was the preparation phase, where the 
initial draft of the daily foot self-care plan for high-risk diabetic feet patients was developed through a combination of 
literature review and semi-structured interviews; the second phase was the Delphi survey phase, where a Delphi 
questionnaire was designed based on the initial draft framework, and two rounds of expert consultations were conducted 
to reach a consensus. The Delphi method, as a systematic expert consultation approach, typically collects opinions from 
recognized experts in the field through multiple rounds of questionnaire surveys to determine best practice solutions.28 

This stepwise approach ensured the systematic and rigorous development of the protocol.

Development of the Preliminary Daily Foot Self-Care Plan
Literature Review
A comprehensive and systematic search was conducted on PubMed, Embase, Cochrane Library, Web of Science, China 
National Knowledge Infrastructure (CNKI), China Biomedical Database (CBM), WanFang Data, and the VIP Journal 
Resource Integration Service Platform (VIP), retrieving clinical practice guidelines, randomized controlled trials, quasi- 
experimental studies, and qualitative research related to foot self-management behavior from the past decade. The main 
search terms are “Diabetic Foot OR Foot Diabetic OR Diabetic Feet OR Feet Diabetic OR Foot Ulcer Diabetic OR Foot 
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ulcers at-risk patients with diabetes OR Foot ulcers Diabetes foot ulcer OR Diabetic foot disease OR Diabetic foot 
ulcers”; “Foot self-examination OR Foot care OR Foot screening”; “Self Care OR Care Self OR Self-Care OR Self- 
management OR Self-care behaviors OR Self-care practices OR Self-management”. To ensure the reliability and 
accuracy of the daily foot self-care plan for patients at high risk of diabetic foot, the plan content was derived from 
scales with good reliability and validity, as well as published articles. This study first screened the foot care behaviors and 
knowledge scales for diabetic foot patients, ultimately selecting two mature scales as the framework for the plan: the 
Chinese version of the Nottingham Foot Care Assessment Scale and the Foot Care Knowledge Scale for Diabetic 
Patients.29,30 The remaining content was sourced from relevant studies on preventive behaviors for diabetic ulcers.19,31,32 

To enhance clarity for end-users regarding correct nail trimming, a visual reference (Figure 1) was added to Item 7 (“Nail 
Trimming”) within the foot inspection dimension of the plan. Furthermore, to clearly illustrate the plantar temperature 
measurement areas, a corresponding diagram (Figure 2) was incorporated into Item 10 (“Plantar Temperature 
Measurement”) of the same dimension. Through literature reviews and team discussions,19,32,33 a preliminary list of 
daily foot self-care measures for patients with high-risk diabetic feet has been developed, comprising four dimensions 
and 20 items, as detailed in Supplementary Material S1, Part A.

Semi-Structured Interview
Purposeful sampling was adopted, and interviews were conducted until data saturation was reached.34 In-depth inter
views were carried out with 2 chief physicians, 2 associate chief physicians, 3 attending physicians, 1 resident physician, 
2 senior nurses, 3 nurses, and 6 patients from the endocrinology department and the wound and ostomy outpatient clinic 
of a Grade III Class A hospital in Guangzhou, China. Data saturation was determined when subsequent interviews no 
longer yielded new themes and information repetition reached a stable state, at which point the inclusion of new 
participants was ceased. The goal was to understand the cognition and needs of diabetic foot patients in developing 
daily self-care behaviors for their feet. The interview outline was determined through literature review35 and multiple 
internal discussions within the research team. The interview outline for healthcare professionals included the following 
questions: (1) What common foot self-care problems or difficulties have you observed in patients you encounter? (2) In 
your daily work, what common misconceptions have you noticed among patients when performing foot self-care? (3) 
What urgent educational needs do you think patients have regarding foot self-care? (4) Based on your observations, if 
you give patients the self-care instructions for their feet, do they generally follow these suggestions for foot self-care? 

Figure 1 Schematic diagram of toenail trimming status for patients with diabetic high-risk feet. (A) Rounded toenails. (B) Toenails properly trimmed.
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Why? (5) What areas do you think need to be added or modified in the foot self-care content? The interview outline for 
patients included: (1) Do you know what foot self-care is? (2) How do you usually perform foot self-care? (3) What 
difficulties or challenges have you encountered during the self-care of your feet? (4) How do you think foot self-care 
content helps in taking care of your feet? (5) Within the self-care content for feet, which aspects do you find particularly 
useful, less practical, or difficult to implement? What are the reasons? (6) Do you have any suggestions for improving 
self-care content for diabetic foot patients? The recorded interview were transcribed within 24 hours after the interview 
ended, and based on the extracted themes, the first draft of the daily foot self-care plan was refined. During the semi- 
structured interviews, some patients reported an inability to identify diabetes-related foot problems. Concurrently, some 
healthcare professionals suggested incorporating images to clearly illustrate these conditions for patients. They also 
recommended establishing a time-based foot care routine: “check shoes and socks before going out → check for wounds 
after returning home → check between toes before sleep.” Additionally, the professionals highlighted that improper nail 
trimming includes not only cutting “too rounded” but also cutting “too short”. Following literature reviews and team 
discussions,36–38 the plan was subsequently modified. Images of diabetes-related foot problems were added to Item 7 
(“Foot Inspection”) under the “Foot Inspection” dimension (see Figure 3), and the illustration for nail trimming was 
updated in Item 16 (“Other”) under the “Other” dimension (see Figure 4). Furthermore, a new dimension, “Foot Self- 
examination Flowchart,” was introduced, with the detailed flowchart presented in Figure 5. Other refinements included 

Figure 2 Schematic diagram of foot skin temperature measurement areas for patients with diabetic high-risk feet.

Figure 3 Schematic diagram of common foot abnormalities in diabetic high-risk feet. (A) Ingrown toenail; (B) Crack; (C) Blisters; (D) Corns; (E) Calluses; (F) Athlete’s 
foot.
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adding indicators such as blood sugar monitoring, modifying methods for keeping toe spaces dry, reasons for behaviors, 
ways of warming feet, and other content. A preliminary plan for daily foot self-care for high-risk diabetic foot patients 
has been formed, consisting of 5 primary indicators and 21 secondary indicators (see Supplementary Material S1, 
Part B).

Delphi Method
Expert Panel
The experts participating in the Delphi survey come from hospitals of different levels across China, with the inclusion 
criteria as follows: Exclusion criteria included: (1) having less than 10 years of nursing experience; (2) having less than 3 
years of experience in diabetes/diabetic foot care; (3) unwillingness to participate in two rounds of consultation. A total 
of 17 experts completed two rounds of Delphi inquiries. The experts came from 12 tertiary grade A hospitals, 1 tertiary 
grade B hospital, and 2 secondary grade A hospitals in Guangdong Province, 1 tertiary grade A hospital in Sichuan 
Province, and 1 township health center in Shandong Province. The average age of the experts was 45.65±7.58 years, with 
an average of 25.41±8.56 years of nursing experience, and an average of 12.88±7.61 years of experience in diabetes/ 
diabetic foot care. The general information of the experts is shown in Table 1.

Data Collection
According to the initial draft of the plan, a questionnaire for expert consultation on the daily foot self-care plan for 
diabetic high-risk foot patients was designed, including three parts: (1) Introduction, summary, research objectives, and 
instructions for filling out the questionnaire, etc. (2) Main part of the questionnaire, including the expert opinion form on 
the daily foot self-care plan for diabetic high-risk foot patients. Experts are asked to judge the importance of each 
indicator, using the Likert 5-point scale, ranging from “very important” to “very unimportant”, assigned 5 to 1 points 
respectively. A comments section is provided after each item, and a section for adding or removing items is placed at the 
end of the table to facilitate experts’ open-ended feedback; also includes a survey on the expert’s familiarity with the 
consultation content and the basis for their judgments. (3) Expert basic information survey form. The first round of 
consultations was conducted in December 2024, with the consultation questionnaire sent via Email and WeChat, to be 
replied to within one week. For each completed questionnaire received, promptly check for any missing fields, and if any 
are found, return it for completion. Items were selected based on the mean importance score and the coefficient of 
variation. If the mean importance score is ≥ 4 points and the coefficient of variation is < 0.25, the item was retained.39 

The results of the consultation indicate that there were disagreements among the experts. After discussions within the 
project team and combining the principles for literature and indicator selection,40 the importance scores and modification 
suggestions were organized and analyzed, leading to revisions of the self-care plan. In January 2025, a second round of 
consultation was conducted, following the same approach as the first round. The Delphi consultation was concluded after 
the second round, as the results demonstrated a significant convergence of expert opinions, evidenced by an increase in 

Figure 4 Schematic diagram of toenail trimming status for patients with diabetic high-risk feet. (A) Short toenails. (B) Rounded toenails. (C) Toenails properly trimmed.
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Figure 5 Foot self-care flowchart for patients with diabetic high-risk feet (semi-structured interviews version).
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Kendall’s coefficient of concordance (W) from 0.168 to 0.272 and all items achieving a coefficient of variation (CV) 
below the 0.25 threshold.26 Finally, through two rounds of Delphi expert surveys, a list of daily foot self-care measures 
for patients with high-risk feet due to diabetes was compiled, as detailed in Supplementary Material S1, Part C.

Data Analysis
The results of the inquiry were processed using SPSS 25.0 software. Categorical data were described using frequencies 
and percentages, while continuous data were described using mean ± standard deviation. The response rate of the 
questionnaires and the proportion of experts providing feedback were used to reflect expert engagement; the higher the 
response rate and the proportion of experts offering feedback, the higher the expert engagement. The authority coefficient 
of the experts was evaluated based on their judgment coefficient, academic level, and familiarity, while the degree of 
coordination of expert opinions was represented by the Kendall concordance coefficient.26

Table 1 General Characteristics of the Experts (n=17)

Item Category Number Percentage (%)

Gender Male 0 0
Female 17 100

Age (years) 35~40 5 29.4

41~50 8 47.1
>50 4 23.5

Education level Master’s degree 2 11.8

Bachelor’s degree 15 88.2
Work experience (years) 10~20 6 35.3

21~30 6 35.3
>30 5 29.4

Experience in diabetes/diabetic foot care 
(years)

3~10 7 41.2

11~20 8 47.1
>20 2 11.8

Professional title Senior 5 29.4

Associate senior 6 35.3
Intermediate 6 35.3

Position Vice Director of Advanced Wound and Ostomy Training 
Program

1 5.9

Head Nurse 4 23.5
Wound and Ostomy Specialist Leader 5 29.4

Wound and Ostomy Team Leader 1 5.9

Wound and Ostomy Specialist Nurse 5 29.4
Diabetic Foot Specialist Nurse 1 5.9

Hospital level Tertiary Grade A 13 76.5

Tertiary Grade B 1 5.9
Secondary Grade A 2 11.8

Township Health Center 1 5.9

Department Wound and Ostomy Specialty 10 58.8
Endocrinology 3 17.6

General Surgery 1 5.9

Geriatric Rehabilitation and Traditional Chinese Medicine 1 5.9
Wound Repair Center 1 5.9

Oncology 1 5.9

Primary work field Nursing Management 3 17.6
Nursing Education 1 5.9

Clinical Nursing 13 76.5
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Ethical Approval
This study was conducted under the guidance of the Helsinki Declaration, and all research methods were carried out by 
relevant guidelines and regulations. The study was approved by the Ethics Committee of the First Affiliated Hospital of 
Guangdong Pharmaceutical University (No: 2024-IIT-62 and 2024-IIT-62 (01)). In the semi-structured interview section, 
written consent was obtained from all participants, and in the Delphi expert consultation section, all participants gave oral 
informed consent to participate in the study. During the investigation process, all participants were free to withdraw from 
the study at any time. The Ethics Committee of the First Affiliated Hospital of Guangdong Pharmaceutical University 
approved the procedures for obtaining both written and oral informed consent.

Result
Reliability of the Delphi Expert Consultation Results
Expert Engagement Level
In the first and second rounds of expert consultations for this study, 18 and 17 questionnaires were distributed, 
respectively with 17 questionnaires returned in each round, resulting in effective response rates of 94.44% and 100%. 
In the first round, 15 experts (83.33%) provided suggestions, while in the second round, 4 experts (23.52%) provided 
suggestions, indicating a high level of expert engagement.

Expert Authority Level
The expert authority coefficient (Cr) is determined by the judgment coefficient (Ca), the expert’s academic level (C), and 
the expert’s familiarity coefficient (Cs). The formula for calculating Cr is as follows: Cr = (Ca + C + Cs) / 3. In this study, 
the judgment coefficient (Ca) from two rounds of Delphi expert consultations was 0.99, the expert academic level (C) 
was 0.86, and the expert familiarity coefficient (Cs) was 0.93. Therefore, the expert authority coefficient (Cr) is 0.93 
indicating that the experts possess high authority in this field.41

Degree of Coordination of Expert Opinions
The degree of expert opinion coordination is represented by the coefficient of variation (CV) and the coordination 
coefficient. In this study, the CV range for both rounds was 0 to 0.16.42 The coordination coefficient was evaluated using 
Kendall’s concordance coefficient. In the first round of expert consultation, the coordination coefficient for the first-level 
indicators was 0.413, and for the second-level indicators, it was 0.105. In the second round of expert consultation, the 
coordination coefficient for the first-level indicators was 0.466, and for the second-level indicators, it increased to 0.225. 
The P-values for the first and second-level indicators of the two rounds of Delphi expert consultation, tested by Kendall’s 
concordance coefficient, were both <0.05, indicating statistically significant differences. Therefore, the degree of opinion 
coordination in the Delphi expert consultation is considered good (see Table 2).In the final protocol, the majority of 
indicators demonstrated strong consensus (CV < 0.10). However, a few items, such as “foot skin temperature monitor
ing” (CV=0.16) and “daily foot self-care flowchart” (CV=0.16), had CVs approaching the 0.25 threshold. These items 
were retained after deliberation within the research group due to their clinical importance and strong supporting evidence 
for their value in preventing diabetic foot ulcers.19,43

Table 2 Coordination Coefficients of Delphi Expert Consultation

Sports Event Number of Indicators Kendall’s X2 P

First round (of match or election)

Level 1 indicators 5 0.413 28.096 <0.001

Secondary indicators 21 0.105 35.778 0.016

Second round (of match or election)

Level 1 indicators 5 0.466 31.66 <0.001

Secondary indicators 27 0.225 99.332 <0.001
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Results of the Expert Inquiry
Results of the First Round of Expert Consultations
In the first round of Delphi expert consultation, experts evaluated the draft of the daily foot self-care plan for patients at 
high risk of diabetic foot. This evaluation included 5 primary items and 21 secondary items, as detailed in Supplementary 
Material S1, Part D. A total of 48 comments were made, which, after combining similar ones, resulted in 12 revision 
suggestions, 7 additional suggestions, and no deletion suggestions. After discussion among the group members, all 7 
additional suggestions, which were closely related to foot self-care behaviors, were adopted.Based on these consolidated 
expert opinions, a revised foot self-care flowchart was developed (see Figure 6). Items that did not reach a 75% full score 
rate were discussed by the research group, and relevant literature was reviewed.19 It was determined that these items are 
of significant importance in preventing foot ulcers, and thus were not deleted.19,43

Results of the second Round of Expert Inquiries
In the second round of expert consultation, under the guidance of predefined standards, a consensus was reached on all 
proposals, with only minor adjustments made to the wording, without adding or deleting any suggestions. As a result, 
five first-level indicators were finalized (self-foot inspection, foot hygiene care, shoe and sock selection, daily precau
tions, and daily foot self-care flowchart), along with 27 second-level indicators, as detailed in Table 3.Compared with the 
first round, the number of secondary indicators increased from 21 to 27, reflecting further refinement and improvement 
based on expert opinions. The increase in the coordination coefficient indicates a significant enhancement in expert 
consensus.

Discussion
Scientific Rigor and Development Process of the Protocol
The daily foot self-care protocol developed in this study demonstrates strong scientific rigor, which is underpinned by its 
systematic development process. We constructed the initial framework through a comprehensive literature review, 
integrating findings from reliable scales and high-quality studies. Crucially, the adoption of a modified Delphi method 
enhanced the efficiency and foundational strength of our study. The two-round consultation process involved a panel of 
17 experts with high authority (Cr=0.93), resulting in significantly improved coordination coefficients from the first to 
the second round. This indicates that the final consensus we achieved is both reliable and robust.26,44 The entire process, 
from initial item generation based on patient and professional input to iterative expert refinement, ensures that the 
protocol is not only evidence-based but also clinically relevant and practical.45

Advantages Over International Guidelines and Patient-Centered Innovation
When compared to internationally recognized guidelines such as those from the IWGDF,19 our protocol offers distinctive 
advantages in translating evidence into practice.46 While the IWGDF guidelines provide comprehensive, principle-based 
recommendations, they often lack the specificity required for direct patient implementation. Our protocol addresses this 
gap by leveraging the checklist management model to deconstruct complex guidelines into 27 specific, actionable 
secondary indicators.23 For instance, regarding skin temperature monitoring—a known predictor of ulceration43 — our 
protocol provides clear, patient-friendly operational criteria (eg, “a temperature difference >2.2°C for two consecutive 
days”), which aligns with the evidence but presents it in a more executable format. This structured, patient-centered 
approach fundamentally shifts the focus from knowledge dissemination to behavioral facilitation, potentially bridging the 
critical gap between guideline recommendations and sustained self-care behaviors.47

In-Depth Interpretation of the Protocol’s Components
The finalized protocol encompasses five core domains, each designed to address key risk factors for diabetic foot ulcers.19 

Daily self-foot examination is the cornerstone of prevention.48 Our protocol not only specifies the methodology (eg, using 
mirrors in good light) but also emphasizes the role of caregivers and provides visual aids to enhance early problem 
identification.36,49 The inclusion of foot skin temperature monitoring with explicit thresholds is a significant step towards 
proactive ulcer prevention, empowering patients to recognize pre-ulcerative signs.50 Foot hygiene care details critical steps 
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Figure 6 Foot self-care flowchart for patients with diabetic high-risk feet (post first-round Delphi expert consultation version).
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Table 3 Foot Self-Care Program for Patients with Diabetic High-Risk Feet (Round 2)

Subjects Mean±SD CV Percentage of 
Perfect Scores (%)

1. Foot self-examination 4.94±0.24 0.05 94.10

1.1 For a clearer view of the feet, examination of the feet should be done in good light and after 

bathing.

4.71±0.47 0.10 70.60

1.2 For a closer look at the feet, if you are not comfortable performing a foot examination yourself 

(eg, poor vision, limited mobility, etc.), you should ask a family member to perform a foot self- 

examination together.

4.76±0.44 0.09 76.50

1.3 To avoid failure to detect abnormalities in time, you can let your family members or yourself 

use mirrors and magnifying glasses to check your feet for ingrown toenails, thickened toenails, 

cracks, blisters, bleeding, corns, calluses, changes in skin colour, athlete’s foot, inflammation, 
oedema, and other abnormalities (comprehensively check the surface of the feet, the soles of the 

feet, and the joints between the toes); and if any of these occur, you should seek the help of 

a doctor (Figure 1).

4.94±0.24 0.05 94.10

1.4 To avoid the occurrence of foot ulcers, it is forbidden to trim and buy medication on your own 

to treat foot diseases such as ingrown nails, blisters, corns, calluses, etc. It is forbidden to treat 
them in pedicure stores and foot bath towns.

4.76±0.44 0.09 76.50

1.5 For early detection of foot ulcers, use an electronic temperature gun to measure changes in 

foot skin temperature before washing or soaking your feet. If the temperature difference between 
the opposite areas of the right and left feet is greater than 2.2°C for two consecutive days, you 

should reduce walking and seek medical help (Figure 2)

4.47±0.72 0.16 58.80

2. Foot hygiene and health care 5.00±0.00 0.00 100.00
2.1 To prevent scalding your feet, use a thermometer to measure the temperature of the water 

when soaking or washing your feet, and keep the water temperature at 37–40 degrees Celsius.

4.94±0.24 0.05 94.10

2.2 Keep foot soaks or foot washes to 5–10 minutes (avoid harsh soaps). 4.76±0.44 0.09 76.50
2.3 To keep your feet clean, you should use your fingers to gently rub your feet and the dirt 

between your toes when washing your feet, and it is forbidden to just rinse with water.

4.88±0.33 0.07 88.20

2.4 To prevent the formation of athlete’s foot (athlete’s foot), use absorbent cotton, light-coloured 
towels, gauze towels, or tough, soft paper towels to dry your feet after washing/soaking them. Dry 

between your toes to keep them clean and dry. Prohibit the use of poor-quality paper towels to 

avoid abrasion of your toes by the residue of paper shavings.

4.71±0.47 0.10 70.60

2.5 To prevent your feet from cracking due to dry skin, use moisturizing creams (eg, urea cream, 

petroleum jelly) on the skin of your feet before going to bed, and prohibit applying them between 

the toe seams (toe seams are prone to forming foot fungus if they are moist); in the fall and winter 
seasons, you can use emollient products with a high degree of moisturization.

4.88±0.33 0.07 88.20

3. Shoes and Socks 4.94±0.24 0.05 94.10

3.1 To keep your feet clean and dry, choose cotton, seamless, breathable, light-coloured socks (or 
turn the seam side over to avoid abrasion of the skin at the seams) with loose, elastic cuffs, and 

maintain a cross-pull width of 25cm or more.

4.82±0.39 0.08 82.40

3.2 To prevent the formation of foot odour, socks should be changed and washed daily. 4.94±0.24 0.05 94.10
3.3 To avoid foot injuries, choose shoes that are made of breathable material, fully wrapped, have 

a firm heel and a roomy toe, and can still accommodate one finger after wearing them.

4.76±0.44 0.09 76.50

3.4 To avoid injuries to the soles of your feet, check for sand and other foreign objects in your 
shoes before wearing them and keep them flat.

5.00±0.00 0.00 100.00

3.5 To avoid foot injuries, it is forbidden to walk indoors or outdoors barefoot or wearing only 

socks, not to wear thin-soled slippers at home, and not to wear slippers or sandals outside.

4.88±0.33 0.07 88.20

3.6 To avoid foot injuries, walking on sandy beaches and cobblestone paths is prohibited. 4.71±0.47 0.10 70.60

3.7 If the bottoms of the feet have deformities and calluses, custom shoes for diabetic feet are 

recommended to maintain balanced plantar pressure and avoid ulcers.

4.76±0.44 0.09 76.50

3.8 To reduce the incidence of ulcers, shoes should be observed for wear and tear and replaced 

promptly if they are deformed, have perforated or torn soles, crack the uppers, or shift the insoles.

4.82±0.39 0.08 82.40

(Continued)
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like water temperature control and interdental drying, directly targeting common causes of skin breakdown and infection.32,51 

Furthermore, the guidelines on shoe and sock selection extend beyond basic advice to include break-in procedures for new 
footwear, a frequent oversight that can lead to preventable trauma.32 By consolidating these evidence-based components into 
a coherent checklist, the protocol provides a comprehensive yet practical framework for daily self-management.

Clinical Significance and Application Value
The development of this patient-centered, checklist-based protocol holds considerable clinical and practical 
significance.9 It provides a standardized and structured tool that bridges a critical gap in current diabetic foot 
prevention. For nurses, it offers a clear framework for delivering consistent and comprehensive patient education, 
moving beyond ad-hoc advice.52 For high-risk patients, it translates complex self-care principles into manageable daily 
actions, thereby potentially enhancing adherence, reducing the incidence of DFUs, and lowering the associated risk of 
amputations.47

Table 3 (Continued). 

Subjects Mean±SD CV Percentage of 
Perfect Scores (%)

3.9 You should pay attention to the following matters when buying new shoes: 4.88±0.33 0.07 88.20
(1) Shop for new shoes in the afternoon because the human foot swells in the afternoon,a nd this 

time choose the most suitable shoes

(2) When buying shoes, you need to wear socks to try shoes
(3) The new shoes should be taken off after 20–30 minutes of wearing to check whether there are 

any traces of redness or friction on the feet;

(4) Do not wear new shoes for more than half an hour on the first day and more than one hour on 
the second day, and gradually extend the time of wearing new shoes.

4. Daily Precautions 4.35±0.49 0.11 35.30

4.1 To avoid scratching the skin, it is recommended to trim the toenails every 10 days to 2 weeks. 
The length of the toenails should be retained at 1–2mm, trimmed in a straight line, and the two 

corners should be trimmed in a curved shape and polished smoothly (Figure 3).

4.76±0.44 0.09 76.50

4.2 Monitor your blood glucose regularly and seek medical attention if your blood glucose is not 
well controlled.

4.94±0.24 0.05 94.10

(1) Young and middle-aged diabetic patients (40–59 
years old): Fasting blood glucose should be 

controlled at 4.4–7.0mmol/L.

(2) Elderly diabetic patients (≥60 years old): 
Fasting blood glucose should be controlled 

at 7.0–9.0mmol/L

2-hour postprandial blood glucose should be 
<10.0mmol/L.

2-hour postprandial blood glucose should 
be 8.0–11.0mmol/L

4.3 To avoid foot burns, prohibit the use of heaters or electric hot water bags to warm your feet; 
you can use silicone water-filled hot water bags filled with 45–50 °C hot water, and then use a layer 

of towels wrapped around the hot water bag for foot warming.

4.71±0.47 0.10 70.60

4.4 To avoid burns, do not get too close to heat sources such as heaters, do not use electric 
blankets, and do not use localized high-temperature items such as moxibustion alone.

4.71±0.47 0.10 70.60

4.5 To improve blood circulation in the feet, you should do calf and foot exercises every day. 4.76±0.44 0.09 76.50
4.6 To keep your blood vessels healthy, smoking and staring at your legs are prohibited. 4.65±0.49 0.11 64.70

4.7 To keep your feet healthy, you should have them checked regularly at the hospital (every 3–6 

months).

4.65±0.61 0.13 70.60

5. Daily Foot Self-Care Flowchart 4.59±0.62 0.13 64.70

5.1 Flow chart (Figure 6). 4.47±0.72 0.16 58.80
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Limitations
Notwithstanding its potential value, this study has several limitations. First, the expert panel, though highly authoritative, 
was exclusively composed of Chinese nursing specialists. The gender homogeneity (all female) reflects the demographic 
reality of the nursing workforce in China but may limit the diversity of perspectives. Second, as most experts were from 
more developed provinces, a regional bias exists, which may affect the generalizability of the findings across all regions 
of China. Finally, it is crucial to emphasize that this protocol is a consensus-based tool whose efficacy in improving 
clinical outcomes remains to be empirically tested.

Conclusions
In conclusion, this study successfully constructed a standardized, patient-centered daily foot self-care protocol for 
high-risk diabetic foot patients by integrating the checklist management model with a modified Delphi expert 
consensus approach. The final protocol, comprising 5 primary indicators and 27 secondary indicators, provides 
a structured and actionable tool intended to bridge the gap between clinical guidelines and patients’ daily self-care 
practices. While this study establishes a foundational, consensus-based framework, it is crucial to emphasize that 
this protocol represents the development phase. Its practical effectiveness and ability to improve clinical outcomes 
must be rigorously evaluated through future implementation science and randomized controlled trials.

Future Directions for Research and Implementation
The limitations noted above point directly to clear priorities for future work. The next essential step is to move beyond 
protocol development to clinical validation. This should begin with pilot studies to assess feasibility and acceptability in 
real-world settings. Subsequently, well-designed randomized controlled trials (RCTs) are imperative to definitively 
establish the protocol’s efficacy in reducing ulcer incidence and amputation rates, and in improving patients’ quality 
of life. Furthermore, given its development within a specific cultural context, cross-cultural adaptation followed by 
validation is recommended before any international application.
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