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Introduction: European Nursing care Pathways (ENP) is a professional care language that utilizes software to map care processes and utilize the data for research purposes, process control, and personnel requirement calculations. However, there is a lack of internationally developed terminology systems and subset specifically designed for the nutritional management of CKD. The aim of this study was to create a subset of the standardized nursing terminology for nutrition management in patients with chronic kidney disease (CKD).

Materials and methods: According to the guidelines for subset development, four research steps were carried out: (i) Translation of version 3.2 of the ENP (chapter on kidney diseases) and understanding of the framework structure and coding rules of the ENP; (ii) Identification of relevant six-dimensional nursing terms; (iii) Creation of a framework for the subset; (iv) Review and validation by experts.

Results: A subset for CKD nutritional care was created as part of this project, comprising 630 terms, with 17 causal relationships related to nursing diagnoses, 115 symptoms, 31 causes, 34 goals/outcomes, 420 intervention specifications and 13 resources, including newly developed care terms. All terms within the subset have been created using a six-step maintenance procedure and a clinical standard pathway for nutrition management in the SAPIM mode.

Implications for nursing practice: This terminology subset can facilitate standardized care reports in CKD nutrition management, which is used to standardize nursing practice, quantify nursing, services, guidance on care decisions, promoting the exchange and use of CKD nutrition data and serve as a reference for the creation of standardized subset of nursing terminology in China.
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1 Introduction

Accurate and meaningful documentation of patient care is crucial for ensuring quality and patient security. The electronic nursing record (ENR) uses the nursing staff’s workstation to record medical records Information, use of computer information networks to collect and record clinical nursing information data. This approach aims to increase the efficiency of care and improve the overall quality of care (1). The content is the performance of care services and the original recording of the patient’s condition changes. With the continuous development of electronic medical records, the degree of digitization and the structure of the medical records have improved considerably. However, the description was mainly entered in unstructured free text, without the possibility of a logical review and assessment. This represents a risk and hinders the improvement of the quality of care (2, 3). Standardized formulations for the presentation of care processes can prove decisive for future outcome measurements.

Standardized nursing terminologies (SNTs) are standardized specialist languages that are rooted in nursing practice and science. They provide a uniform standard for the recording and documentation of care data and form the basics of nursing care information systems (4). SNTs play an important role in evaluating the effectiveness of care practice, help administrators to make appropriate decisions, promote communication between healthcare providers and promote the development of practical knowledge (5). The American nurse association recognizes 7 terminologies or classifications that are widely used in nursing practice (6). However, domestic researchers compared the content of clinical nursing practice with the standardized terminology. They found that the existing terminology is very extensive and contains numerous terminologies (7), and there was a lack of disease-specific classifications (8) for mapping a patient with chronic renal failure. This presents nursing staff with the challenge of quickly identifying the necessary nursing diagnoses and interventions and hinders the application and development of the terminology system in China (9). Therefore, the development of a subset of specialized terminology based on home care practice in the context of nutrition management for people with chronic kidney disease are recommended.

As the nursing classification European Nursing care Pathways (ENP) is best able to map the nursing diagnoses of a person with chronic kidney disease, it was decided to use ENP as the starting point for the research project and to make the research findings available for further development. ENP has been developed in Germany since 1998 and is published in several languages by RECOM GmbH (Thieme Group) in Germany and Europe as book publications, online applications and databases for integration into software products (10, 11). The latest ENP 3.2 version was released in 2021. This system offers several advantages, including an extensive collection of terminology and detailed descriptions, high accuracy, specialization-based classification, ease of use, mapping and compatibility in various care environments (12). It comprises a total of 520 nursing diagnoses and over 6,000 associated interventions. Each ENP practice guideline is aligned with the current international literature and is particularly suitable for electronic data evaluation, e.g., for outcome measurements. An ENP practice guideline consists of six terminology modules (nursing diagnoses with characteristics, causes, goals/outcomes, resources, intervention concepts and detailed intervention descriptions), which are the special framework structure of ENP that was used in the research work.

Chronic kidney disease (CKD) has become a major global public health problem (13). Malnutrition is a common complication of CKD and a contributing factor to disease progression (14), cardiovascular events, and mortality (15). As a result, nutritional management has become an essential part of treatment strategy for patients with CKD and offers potential intervention options to improve the disease prognosis (16). However, there is currently no standardized terminology for nutritional care in CKD. As a result, practices such as diagnoses, interventions and outcomes cannot be captured consistently in EHRs using generally recognized standards. This restriction dramatically hampers quality improvement of CKD management.

This project is a joint project that combines home care practice with the terminology development guidelines of the International Organization for Standardization. It builds on of the framework structure and the terminology system of the ENP, a subset of the standardized care system terminology related to nutrition in chronic kidney disease.



2 Materials and methods

In August 2022, the exclusive translation, development and application license for ENP version 3.2 was granted, and the ENP practice guidelines relevant to the mapping of nutritional problems in patients with CKD will be released.

A systematic approach was used to collect nursing terminology from the literature. A total of 19 articles were published on the development of a standardized classification system for nursing diagnoses were included in this study. The literature is reviewed based on the topic of the article, the method used in the study etc., to understand and focus on the current development and use of the term subset on the specific methods and steps of subset development. The results show that the most important research methods used included the literature review method, the content-based analysis method, theoretical research method, Delphi method and mapping method. At the same time, combined with the terminology subset development guidelines issued by official organizations, the development and evaluation process was performed in four phases between June 2022 and September 2023: (i) Translation of version 3.2 of the ENP practice guidelines by understand the framework structure and coding rules of the ENP; (ii) Identification of relevant six-dimensional nursing terms; (iii) Creation of a framework for the subset; (iv) Review and validation by experts.


2.1 Translation of selected ENP practice guidelines for a person with CKD

There is no standard translation method for the translation of care terminology. According to the Brislin translation standard (17), the German version of ENP (chapter on kidney diseases) 3.2 translated, and three steps were applied: (i) double translation, (ii) back-translation and (iii) re-examination. The purpose of the translation was to master the ENP framework and coding rules and understand the content of existing articles and the coding ID for nutritional management in renal disease chapter to facilitate localization and expansion. Therefore, no experts were included in this study validation and cultural debugging of the translated version.



2.2 Identify relevant terms of six concept groups

Two primary data sources were used to identify the content for the subset/enhancement of ENP for CKD nutrition management. The first was a full literature review, including research papers, published guidelines and selected nursing/nutrition textbooks. The second was the actual clinical nursing data that was collected by nurses while they provide nutritional management.

Search using all identified keywords and index terms was undertaken across 9 Chinese and English databases, including PubMed, CINAHL, Embase, Cochrane Library, CNKI, Sinomed, Wanfangand VIP. Collected literatures, clinical practice guidelines and expert consensus on nutrition in patients with CKD from January 2000 to June 2022 (Although research on nutrition in patients with CKD began to appear in 1988, we considered the research at that time to be too old. And the National Kidney Disease Foundation of the United States issued the first version of the Kidney Disease Quality Improvement Program (KDOQI) practice guidelines for nutritional therapy in 2000 (18). Since then, a large number of studies related to nutritional therapy have been accumulated). Combination of subject words and free words, and searched all synonyms as far as possible, the search words include chronic kidney disease/renal disease, nutrition/nutritional/diet, therapy/management, nursing/care, diagnose, intervention, outcome, etc.

Evidence was found and evaluated for important clinical issues such as the assessment and monitoring of nutrition in CKD patients, the nutrition treatment programs for different stages of CKD, nutrition programs for diabetics and non-diabetics CKD patients and the recommended nutrient intake. At the same time, the CKD nutritional therapy guidelines issued by authoritative institutions and the care terminologies in authoritative medical nursing and nutrition textbooks were evaluated to determine the content and the scope of the nursing terminology subset for nutrition management in CKD.

In addition to the literature, the second data source was the electronic patient file of a chronic kidney disease facility Management Center, the second affiliated hospital of the Army Medical University. The center adopted a patient-centered and nurse-led chronic management model, which offers long-terms nutrition management services for more than 15,000 people over 10 years. Through the self-developed CKD nutrition management information system, patients’ files were established, disease assessment, nutrition assessment, nutrition analysis, individualized nutrition plan, recipe formulation, nutrition education for patients, and effect evaluation, etc. The system is seamlessly connected with the outpatient doctor workstation of the hospital Information system (HIS), electronic medical record (EMR), and laboratory information system (LIS). The basic information of patients, laboratory tests, auxiliary tests, medication, hospitalization records and other data can be automatically extracted. And docking with the patient APP terminal, to provide patients with timely and effective whole-process case information management from hospitalization to discharge and home.



2.3 Creating a conceptual framework for the subset

As different diseases have their own best models of care, it is necessary to select scientific theory as the theoretical framework according to the characteristics of specialties of diseases and to construct a standardized nursing terminology system (19). This study decided to develop a subset for process documentation of patients with CKD based on the framework structure of ENP. At the same time, standardized nutrition management model (SAPIM model) (20) was used to organize the terms of intervention specifications, which is the concept group with the most terms.



2.4 Verification and validation by experts

In this study, the newly developed terms were reviewed in advance using the Delphi method (21). We selected experts the German center of RECOM GmbH (Thieme Group) and the leading hospitals in China. The experts’ criteria were as follows: (i) those working in clinical nursing or nursing management in the department of nephrology for more than 10 years; (ii) Master’s degree or higher; (iii) familiar with CKD Nutrition Management or ENP; (iv) with the title of Nurse Manager or higher. The content of the ENP framework and purpose of the development of subsets were explained in detail to each expert; they were asked to comment on the wording, expression, completeness, feasibility, scientific nature and rationality of the first draft of the terminology database.

The questionnaire consisted of three parts. (i) Description of the questionnaire; (ii) Basic information questionnaire for experts; (iii) Content subset framework of standardized care terms for CKD nutrition management. Two rounds of questionnaires were distributed on site distribution and email. The experts were asked to provide feedback within 2 weeks and a reminder was sent out at the end of the first week. The second round of questionnaires was based on the screening results of the first round and expert opinions.




3 Results


3.1 Translation of selected ENP practice guidelines for a person with CKD

In the ENP Version 3.2, an ENP nursing diagnosis relating to nutrition reads “The patient is undernourished people due to persistent energy/nutrient deficiency (ID 555),” in which a total of 451 items such as characteristics, causes, interventions, etc. are offered to represent the patient situation. For people with CKD, a total of 65 of these conceptual terms were confirmed in our data analysis to be with domestic clinical nursing. This can be explained by the fact that the nursing diagnosis also covers other causes of malnutrition and is not only focused on people with CKD. With the data-based review of the ENP practice guideline, a higher level of evidence can be reported for this practice guideline in the future. On this basis, this study expanded the localized and species-specific terms.



3.2 Drafting a standardized nursing terminology for CKD nutrition issues

A retrospective review of electronic patient records examined the data routinely documented by full-time nurses CKD management services in the Electronic Center for Chronic Kidney Disease Management Database. 1,593 data records for patients with CKD who were hospitalized from January to December 2022 were reviewed. At the same time, 16 guidelines for CKD nutrition management were published by authoritative institutions and 4 authoritative nursing textbooks were evaluated. It was that the terminology used to calculate the protein and energy requirements in different stages of the disease, liquid and inorganic salts, electrolytes, vitamins, metabolic acidosis, exogenous nutrient supplementation, etc. On the basis of a targeted literature review and a retrospective examination of nutritional care documentation in EHRs, totaling 14 unique care settings diagnoses, associated symptoms (n = 101), causes (n = 76) and goals/outcomes (n = 34) were determined, care measures (n = 23), intervention specifications (n = 382) and resources (n = 11), they were also significantly from the data sources.

The research team combined professional judgment in the terminology of specific care interventions, and hospital management system and, after discussion, added 7 more care measures, such as the implementation of cooking courses, the use of the portion model for food demonstrate the distribution of meals and analyze the type of fat consumed, etc.



3.3 The conceptual framework of the subset

ENP as the practice guidelines developed from the pre-combination and the nursing classification which offer nurses professional support to illustrate the nursing care process by using standardized formulations, such as nursing diagnoses, characteristics, etiologies, resources, nursing outcomes, and interventions, see Figure 1. ENP nursing diagnoses in general represent a systematic clinical assessment of a care recipient’s reactions to current and/or potential health problems and/or life processes. Nursing diagnoses are therefore part of the nursing process and form the basis for the selection of nursing measures that are used to achieve the nursing goals developed together with the person being cared for. The ENP nursing diagnosis usually comprises the nursing problem and a specification of (etiologies or symptoms) and thus precombinatorially forms a nursing diagnosis, see Figure 2. Each identified term should be evaluated against the level of evidence of the ENP version 3.0 guidelines for nursing diagnoses and practice.

[image: Figure 1]

FIGURE 1
 Structure of ENP-practice guidelines.
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FIGURE 2
 Reference points of the nursing diagnoses in ENP.


The principles of standardized nutritional management in CKD are: under the guidance of evidence-based on medical guidelines and standards, using clinical logic and habits, identifying patients with recognize malnutrition or nutritional risks as early as possible and formulate individual, healthy support, treatment plan, careful monitoring of complications and effects of supportive nutritional therapy, and dynamic adjustment of the treatment plan for nutritional support with timely feedback, see Figure 3.

[image: Figure 3]

FIGURE 3
 Standard clinical pathway for nutritional management in CKD based on the SAPIM model (five-step method).




3.4 Finalization of a standardized nursing terminology for nutrition management in CKD


3.4.1 Review and validation by experts

Subsequently, a total of 24 questionnaires were distributed in the 2 rounds of this study. The positive coefficients of experts in the first and second rounds both were 100%, indicating a high degree of participation and importance in this study. The Kendall coordination coefficient W of two rounds were 0.132 and 0.156, respectively. The coordination coefficient of each dimension was between 0.201 and 0.273 (p < 0.05), indicating that the expert scores were consistent. The coefficient of variation for the importance of each item in the two rounds were 0 ~ 0.32 and 0 ~ 0.25, indicating that the experts agreed on the content of the index. The coefficient Cr value of expert authority degree was 0.9125, indicating high reliability of expert scoring and authoritative and reliable research results.

In the first round of consultations, some experts pointed out that nutrition-related terms relevant to nursing such as hemodialysis, peritoneal dialysis and kidney transplant recipients should be added. Two experts mentions that the term mainly refers to oral feeding, and if protein and energy requirements are not after a nutritional intervention and oral nutritional supplements, tube feeds or parenteral nutrition are met, should recommended. Finally, 35 terms were added such as “Explain the importance of diet to the patient/caregiver,” “Guide the proper use of food quantification AIDS,” “Calculated peritoneal glucose absorption,” “Demonstration of the operation of four-square meal method” and “Assess the degree of edema and scope” in the concept group of nursing intervention; “Reduce the frequency of diet-related lupus activity,” “Reduce the frequency of diet-related allergic reactions” and “Improve the quality of life of patients” were added in the concept group of nursing outcome; One expert suggested incorporating “Digital health literacy” into the concept group of resource. At the same time, the experts focused on the deletion or amendment of terminology that to combine rarely used and similar terms.

In the second round of consultations, 6 terms such as “Instructing patients/caregivers to use the Protein-based Food Exchange Checklist,” “ask patient to record glucose data while at home” and “Educating patients about fat types (saturated, unsaturated, trans),” and some items were revised and improved.



3.4.2 Update of intervention terminologies based on clinical questions

According to the clinical question “How does a healthy diet affect clinical outcomes in patients with CKD?,” using the systematic review method to prove that “healthy dietary patterns to reduce the incidence of mortality, ESKD and CVD in patients with CKD.” Add terminology entry for interventions: “Encourage patients to follow a Mediterranean diet or DASH diet.”

According to the clinical question “Is a very low protein diet safe and effective?” using the systematic review method to prove that “compared to a conventional low-protein diet, a very low-protein diet delay the progression of kidney disease without increasing the overall risk of death and malnutrition events and can be safely used in patients with stage 3–5 chronic kidney disease.” Add terminology entry for interventions “a very low protein diet (0.3 g per kilogram per day) with keto acid supplementation.”

According to the clinical question “Is it possible to assess nutrition-related symptoms from a patient’s perspective?” We have developed and validated the CKD Patient-Reported Outcome Scale (CKD-PROs). Add terminology entry for interventions: “Use CKD-PROs to assess nutritional status.”

After further induction and merging, a subset for CKD nutritional care with 630 related terms were identified, the retained 65 terms from the ENP practice guidelines for a person with CKD were included. The items identified as necessary for people with CKD to map the patient case in an electronic patient record will be incorporated into the further development of the ENP, see Table 1.



TABLE 1 Content framework for standardized nursing terminology in connection with nutrition in patients with chronic kidney disease.
[image: Table1]





4 Discussion

According to the evaluation standard for electronic medical records, which is published by the National Institutes of Health Commission of the People’s Republic of China, the core elements and functions of the current nursing information system should include: (i) the implementation of the care process as a work process; (ii) with international framework for nursing terminology; (iii) introduction of a knowledge base for nursing. In this way, the data collection of the entire care process can be realized. Data analysis and evaluation can then be such as measurement of workload, analysis of care status, performance management in care, quality improvement in care, evidence-based evidence development, etc. (22). It is therefore necessary thoroughly study the methodology of international terminology formation, choose a research path that are suitable for local practice, and a standardized terminology system for care with Chinese Characteristics. On the basis of the comprehensive consideration of systematics, completeness and operability, this study decided to build the nutritional care Big Data of CKD on ENP.

Nutritional management is an essential part of the whole process of treating CKD, which is of great importance for improving diagnosis and treatment, delaying progression and improving the quality of life of patients and the prognosis of CKD. However, CKD is a complex disease state with many pathological types. It is influenced by complications, hospitalization, replacement therapies and other factors, so that the nutritional management strategy for CKD is not just a restrictive diet (23). Nurses play a crucial role in providing appropriate nutritional support for CKD patients, from screening and assessment on admission to the management of patients’ food intake in clinical practice work, preparation and implementation of nutrition plans, ensuring nutrition delivery and prevention and management of nutrition-related complications (24). Information systems for care are generally in a state of semi-informedness and lack of structured design. In view of the huge amounts of data that arise from the long-term comprehensive care of a large CKD population, as there is no standardized care language, there is a lack of uniform normative terminology and formats for care reports, which has a direct impact on the secondary use of care data and facilitates the exchange of information and the sharing of data in different areas, diseases and languages. The lack of resources for information management has become the “bottleneck” of the administration; at the same time, it restricts the implementation and promotion of nutritional management in CKD, resulting in a minimized number of patients who comprehensive and high-quality management.

In the current classification system of nursing terminology, there are only a few terminologies that relate to nutrition care, such as “Using a feeding tube” and “Rinsing or washing the feeding tube” in the CCC system, “Management of nutritional status” and “Monitoring of nutrition” in the ICNP system. Firstly, these terminologies can be used for the nutritional management of all patients with chronic wasting diseases and specific terms for specific diseases are missing. For example, the critical points of nutritional management for CKD patients mainly include the intake and control of energy, protein, sodium, potassium and calcium, phosphorus and fluid, instead of enteral or parenteral nutrition. With ENP, the mapping of a person with CKD was still the most accurate and complete compared to the other systems. Nevertheless, this work has shown that specific aspects of differentiated nutritional management are missing. Secondly, the existing nutritional and related care terms are too broad to ignore certain content, and do not distinguish between the various degree of the same condition. Various measurement indicators and nutritional indicators are used in daily care work. Assessment tools should be used rationally for screening, assessment and dynamic monitoring of nutritional status of CKD patients. Adequate energy and micronutrient intake programs should be recommended patients depending on the stage of the disease and the assessment results (25). Finally, the development of precision medicine, artificial intelligence and big data, research in the field of precision nutrition, nutritional epidemiology, dietary patterns or nutrient selection, metabolic surgery and nutrition administration is also making progress (26). However, the existing terminology system has not been updated according to the latest theories and findings; examples are intermittent fasting, the Mediterranean diet and scales with patient information to assess nutrition-related symptoms. Although there are broader nutrition-related terms in the subset of stroke patients developed by the ENP. The content focuses on the treatment of dysphagia and tube feeding. Nutrition-related care intervention for CKD places more emphasis on health education and improves patients’ self-confidence management skills. For example, the terms “exchange portions based on dietary protein” are commonly used foods can be divided into categories according to their sources and properties. Similar foods contain similar proteins and energy within a certain weight, which can guide patients to exchange foods of the same kind and enrich the range of foods on offer.

In the present study, the subset developed by us can be used as a standardized recording instrument directly in CKD nutrition management care documents so that the documents are clear, easy to understand and reduce the workload of nursing staff. As a set of coded terminologies, it can be compatible with other medical terminology systems in the world that have been mapped with ENP, and the descriptive structure of practice guidelines results in ENP having a significantly lower level of abstraction and a higher level of granularity compared to other classification systems. The items developed in this work will be incorporated into the ENP development of version 3.4 and can thus close the identified gaps in the future. With the help of a specific technology platform, caregivers involved in CKD management in different countries, and identify and understand regions using appropriate codes. The standardized and coded care data are easy to store, extract, transfer and use from the computer to exchange and share information, promote the development of nursing research on CKD nutrition management. As a dynamic language system, as nursing practice and research evolve, the subset is continually revised based on the latest theory and evidence to ensure that they correspond to actual needs and the latest findings. In the field of computers, it is has created a computer language that can be recognized. In information science, the standardized terminology system can carry out information dissemination smoothly and fulfill the purpose of the exchange of information (27).



5 Conclusion

In this study, a new subset of care terms was developed according to the development requirements of international terminology and will be included in the future ENP version 3.4. The research work makes a significant contribution to promoting the prevalence of nursing classifications and interoperability. It fills the gap in standardized care therapy systems in CKD nutrition management. The research results were made available to the ENP developers in order to check which elements would be included in the standardized terminology. In the following study, we will apply the constructed terminology system to the target group as far as possible, identify the obstacles to the application of theory in practice and solve them to recognize the value of standardized nursing terminology. This study provides nephrology nurses and all those providing professional care for CKD with a systematic approach to identify nursing diagnoses/outcomes and interventions that are geared toward individualized and humane care.
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