Clarifying the concepts of self-care and self-management in type 2 diabetes: a BERTopic-based analysis of academic literature
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Abstract
Purpose
Self-care (SC) and self-management (SM) are often used interchangeably in type 2 diabetes, although they arise from different theoretical roots. This study aimed to clarify their conceptual boundary by examining similarity and differentiation across a large body of academic literature using BERTopic-based multidimensional quantitative analysis.


Methods
A total of 13,300 abstracts on SC and SM in type 2 diabetes published from 1984 to 2025 were retrieved from PubMed, Scopus, and Web of Science. Using BERTopic in Python, we derived topics and conducted time-series cosine similarity analysis, discriminative lexical analysis using term frequency–inverse document frequency, topic-purity analysis based on normalized pointwise mutual information, and log-odds ratio analysis of the largest topic.


Results
Twenty-seven topics were derived, of which 26 were interpreted. Semantic similarity converged above 0.9 after 2003; beneath this convergence, however, the concepts remained lexically differentiated. SC was aligned with everyday practice, quality of life, and psychosocial factors, including activities, adherence, quality, life, and depression, whereas SM was aligned with professional intervention and structured education, including intervention, education, outcomes, and diabetes SM education. SM-oriented topics accounted for 78.6% of the interpreted literature. This differentiation persisted within the largest topic, blood glucose monitoring, whereas “foot” was attributed to SC lexically but to SM at the topic level.


Conclusion
Although SM discourse predominated, SC retained a distinct domain, indicating its independent value in the everyday management of diabetes and the continuing importance of the nursing role in strengthening patients’ SC capacity. The two concepts appear to have a complementary relationship, and this study provides a quantitative reference for judging their use according to the level and context of care.
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Introduction
Diabetes is a chronic disease affecting approximately 11% of the global adult population and imposing a serious disease burden, accounting for about 9.3% of all-cause mortality [1]. If diabetes is not properly managed, various complications such as cardiovascular disease, kidney disease, dementia, retinopathy, and neuropathy can occur [1]. Accordingly, the American Diabetes Association (ADA) strongly recommends that people with diabetes actively participate in Diabetes Self-Management Education and Support (DSMES) programs, and the educational content includes self-care (SC) behaviors [2]. As key factors that lower complications and mortality and improve quality of life [3], SC and self-management (SM) have been addressed as important themes in a large number of diabetes studies. In particular, type 2 diabetes mellitus (T2DM) is a representative chronic disease that requires both autonomous patient behavior (SC) and structured disease management involving collaboration between patients and healthcare providers (SM) [4], which makes it a suitable empirical target for clarifying the patterns of conceptual differentiation between the two concepts.
SC is grounded in the Self-Care Deficit Nursing Theory as described by Orem [5] and refers to the “behavioral practice” that individuals perform to maintain well-being; the role of nursing is to strengthen the patient’s SC agency or, when a SC deficit arises, to compensate for it and thereby strengthen the patient as a SC agent. Thus, SC has been used as a nursing concept closely related to an individual’s SC capacity, everyday health-management behaviors, and psychosocial adaptation, in direct and close connection with nursing practice. By contrast, Wagner et al. [6,7] explain SM on the basis of the Chronic Care Model (CCM), a perspective in which chronic disease management is regarded not as the individual’s responsibility alone but as a process requiring the joint functioning of patients, health professionals, the healthcare system, decision support, clinical information systems, and community resources to improve health outcomes. Accordingly, SM is described as a system-based disease-management process that includes education, counseling, support, follow-up, complication prevention, and collaboration with health professionals. In short, although both concepts relate to patients’ health-management behaviors, SC focuses relatively more on an individual’s care capacity and behavior, whereas SM focuses on disease-management competence supported within the chronic-care system; originating from different scholarly models, the two concepts differ in their scope of use and context of application [5-7].
However, prior studies analyzing the concepts of SC and SM in diabetes have defined them inconsistently: some distinguished SM as patient behavior performed under the guidance of health professionals and SC as behavior patients perform on their own [4], whereas others explained SM as the ability to manage and cope with diabetes on one’s own [8] or as the ability to manage and control oneself through learning [9]. When SM is defined solely as a guided learning process or as the patient’s capacity for control, it fails to adequately encompass the very aspect that SC emphasizes—autonomous practice in everyday life itself. Moreover, although SM has theoretically been subsumed as a subset of the broader concept of SC, the emphasis on patient education and multidisciplinary collaboration in T2DM management has led SC to be subsumed under the term SM, weakening its distinct identity [10,11], and as the concept of SM expanded to encompass psychosocial adaptation and autonomous decision-making, the boundary between the two concepts became even more ambiguous [12]. Furthermore, although both concepts are important core concepts in diabetes management, patient education, health-behavior promotion, and nursing intervention, in the literature and in practice they have often been used as synonyms or addressed through the same interventions and measured with the same outcome variables. This conceptual conflation renders the interpretation of variables and the selection of measurement instruments unclear, thereby reducing the precision of studies [10]; in education and clinical practice, it can obscure intervention goals, evaluation criteria, and expectations of the nurse’s role and boundaries of responsibility [12]; and in health policy, it makes it difficult to set priorities for resource allocation [4]. Empirical research clarifying how the two terms have specifically been used and how their use has changed in the large body of academic literature is therefore urgently needed.
Classical concept-analysis methods enable in-depth understanding and systematic analysis, but the attributes and boundaries they derive depend heavily on the researcher’s subjective interpretation (a problem of method) [13], and they are constrained by selection bias arising from a small body of non-probabilistically selected literature (a problem of data) [14]; consequently, they have been limited in objectively clarifying how the two concepts are actually used across a large body of academic literature [15]. For example, Richard and Shea [10] qualitatively compared SC, SM, and related concepts and reported that the two concepts have more commonalities than differences; however, how such observations manifest over time in a large body of literature, and what microscopic differentiation underlies them, have not been quantitatively verified. Recently, to overcome the limitations of such qualitative analysis, the need for computational text mining using large-scale data has been emphasized in nursing scholarship [16,17]. Conventional text mining can identify the quantitative weight and frequency of occurrence but cannot capture the context behind words, whereas BERTopic derives topics while preserving contextual meaning but merely lists the extracted topics without quantifying the semantic boundaries between and within topics [18]. Accordingly, to clarify the conceptual boundary from multiple angles, this study adopted a multidimensional quantitative analysis design that organically combines four dimensions on the basis of the BERTopic framework [18]: time (the trend of semantic convergence), lexicon (discriminative vocabulary), topic (topic purity and conceptual orientation), and micro-level boundaries within a shared topic. This design is suitable for simultaneously verifying and quantifying the macroscopic proximity of the two terms across the large body of diabetes literature (the state of conflation) and the microscopic distinctiveness that still exists within individual topics (conceptual differentiation).
Therefore, using multidimensional quantitative analytic techniques based on BERTopic modeling [18-20], this study aimed, in a large body of abstracts related to T2DM, to (1) identify the major topic structure of the literature related to SC and SM, (2) clarify the shared semantic domains and the distinct discriminative domains of the two concepts, and (3) derive, on this basis, a quantified conceptual boundary and propose its implications for nursing research, education, and clinical practice.

Methods
To clarify the macroscopic proximity (the state of conflation) and the microscopic distinctiveness (conceptual differentiation) between SC and SM, the core concepts in T2DM research, this study conducted a BERTopic-based multidimensional exploratory quantitative analysis. Specifically, the relationship between the two concepts was quantified and analyzed along four dimensions: time (embedding-based similarity time-series analysis), lexicon (term frequency–inverse document frequency [TF-IDF]-based discriminative vocabulary), topic (BERTopic topic extraction and normalized pointwise mutual information [NPMI]-based topic purity and conceptual orientation), and micro-level boundaries within a shared topic (semantic network analysis of Topic 0). In addition, this methodology constitutes inductive, exploratory research in that it traces the actual usage patterns and conceptual boundaries of the two terms embedded in large-scale literature data.
1. Data collection and preprocessing
This study collected literature related to SC and SM in adult patients with T2DM from three databases: Web of Science (WoS), Scopus, and PubMed. From PubMed, 9,980 records were collected via the Entrez API, and from WoS and Scopus, 7,310 and 9,433 records, respectively, were collected by downloading bibliographic information from each database. The search queries were constructed by combining SC/SM-related terms and T2DM-related terms using Medical Subject Headings (MeSH) terms and title/abstract (tiab) field terms. Specifically, the concept axis comprised terms such as “Self Care”[Mesh], “Self-Care”[tiab], “Self-Management”[Mesh], and “Self Management”[tiab], and the disease axis comprised terms such as “Diabetes Mellitus, Type 2”[Mesh], “Type 2 Diabetes”[tiab], “NIDDM”[tiab], and “T2DM”[tiab], combined with Boolean operators (OR, AND). The same search strategy, based on the PubMed query, was adapted to the search syntax of each database. No restriction was placed on the start year, so the search period spanned from the earliest indexed literature in the databases (1984) to December 2025.
From the collected literature, duplicate records across the three databases were removed, and records with missing abstracts or with an unidentifiable publication year were excluded. As a result, 13,300 records were selected for analysis from the 26,723 initially collected.
The selected abstracts were cleaned in the following order: lowercasing, removal of special characters and numbers, tokenization, stopword removal, and removal of words of three or fewer characters. Stopwords were expanded to include, in addition to the standard English stopwords, terms not aligned with the research topic and analytic purpose. Specifically, the following were treated as stopwords: (1) terms related to gestational diabetes (e.g., gestational, pregnancy, gestational diabetes mellitus) and to childhood/adolescent/type 1 diabetes (e.g., children, adolescents, pediatric, type 1), because this study focuses on adult T2DM; (2) vocabulary that appears in all documents and thus reduces topic discriminability (e.g., diabetes, mellitus, T2DM), excluding “self,” “care,” and “management,” which were retained as the core terms for the analyses; and (3) academic boilerplate reflecting the structure of abstracts (e.g., background, purpose, methods, results, conclusion). That is, rather than excluding literature on gestational, childhood, and adolescent diabetes at the document level—because abstracts on adult T2DM frequently mention these terms only briefly, as background or differential context, rather than as their primary focus—the influence of these contexts on topic formation was controlled by removing the relevant terms as stopwords. Finally, to capture multiword academic terms (e.g., blood glucose, foot care), the lexical unit was set to a range of one to two words (unigram–bigram).

2. BERTopic modeling
To explore, with minimal researcher intervention, the semantic structure embedded in the large body of academic literature and the actual usage patterns of the two concepts (SC and SM), the BERTopic algorithm, which combines transformer-based embeddings with class-based TF-IDF (c-TF-IDF), was applied [18]. Analyses were conducted in a Python ver. 3.13.9 environment (Python Software Foundation), and the main libraries used were BERTopic 0.17.3, sentence-transformers 5.1.2 [21], umap-learn 0.5.9 [22], hdbscan 0.8.39 [23], scikit-learn 1.6.1, and gensim 4.4.0.
The analysis pipeline comprised three steps. First, the cleaned abstracts were converted into high-dimensional dense vectors using all-MiniLM-L6-v2 [21], the default embedding model of BERTopic. Second, the dimensionality of the vectors was reduced with UMAP [22], and density-based clustering was performed with HDBSCAN [23]. The main hyperparameters were UMAP (n_neighbors=15, n_components=5, min_dist=0.0, metric=“cosine”, random_state=42) and HDBSCAN [23] (min_cluster_size=40, metric=“Euclidean”, cluster_selection_method=“eom”, prediction_data=True). Setting min_cluster_size=40 was intended to prevent excessive topic fragmentation in a large corpus and to secure an interpretable minimum topic size and fixing the random seed (random_state=42) ensured reproducibility. Third, the representative keywords within each cluster (topic) were derived using c-TF-IDF weights.
The final number of topics was set to be automatically optimized according to the data density distribution rather than arbitrarily specified by the researcher (nr_topics=“auto”); in this process, statistically and semantically similar topics were automatically merged, yielding a final set of 27 topics. The C_v coherence metric quantifies the semantic relatedness among a topic’s top keywords by combining NPMI with cosine similarity, with values ranging from 0 to 1; higher values indicate greater semantic coherence [24]. A C_v score of 0.64 falls within the moderate-to-good range typically considered acceptable for topic interpretability in large text corpora. To ensure the reliability of labeling, two researchers independently reviewed each topic’s c-TF-IDF-based representative keywords and its actual representative source abstracts, and the final labels were confirmed by consensus.

3. Multidimensional conceptual analysis of SC and SM
To measure the macroscopic state of conceptual conflation between SC and SM in the literature on T2DM and, further, to clarify the microscopic linguistic distinctiveness and conceptual orientation of each concept, the following stepwise quantitative analyses were performed. First, a document-embedding-based similarity time-series analysis was conducted to examine the extent to which the two concepts are actually used interchangeably, as if synonymous, across the academic literature. For this purpose, two document sets (corpora) containing the core term “care” and the core term “management,” respectively, were extracted from the entire preprocessed literature (13,300 records) and converted into document embedding vectors using a pretrained language model. The embeddings within each group were averaged to obtain a centroid vector, and the cosine similarity between the two centroid vectors was then calculated for each year to analyze, the semantic convergence of the two concepts and the trend of their conflation over time.
Second, to clarify the differences between them across the entire literature, a TF-IDF-based discriminative lexical analysis was performed. Because the entire corpus had already been retrieved using SC/SM-specific search terms, the terms “care” and “management”—rather than “self-care” and “self-management”—were used to capture the full range of within-corpus expressions, including forms such as “foot care” and “diabetes management.” Any resulting noise was filtered out through the subsequent statistical procedure, which extracted only the top discriminative terms based on the weight difference between the two corpora rather than raw frequency. Of the 13,300 records, those containing “care” or “management” in the abstract were classified into a corpus containing “care” and a corpus containing “management” (case-insensitive; abstracts containing both terms were included in both corpora). This yielded 8,464 abstracts in the “care” corpus and 7,696 abstracts in the “management” corpus, of which 5,270 abstracts contained both terms; the remaining 2,410 abstracts contained neither term and were excluded from this analysis. TF-IDF (minimum document frequency min_df=10, maximum vocabulary of 1,000, English stopwords removed) was applied to each corpus to compute the mean weight of each word by group (Care_Weight, Management_Weight). Words with high weights in both groups, forming a linguistic intersection, were identified as the common clinical keywords shared by the two concepts, and words with a large weight difference between the groups (Care_Weight−Management_Weight) were automatically defined as the distinctive discriminative vocabulary of each concept, from which the top 10 SC-oriented and the top 10 SM-oriented words were derived. Furthermore, only significant relational networks in which the statistical association between the discriminative vocabulary and the core terms had an NPMI of 0.1 or higher were extracted and visualized as a semantic network.
Third, using the derived discriminative vocabulary, the microscopic purity and conceptual orientation of each topic were analyzed. Within each topic, the statistical association between the discriminative vocabulary and the core terms (“care”/“management”) was calculated as NPMI [19,20], and the mean NPMI of the SC discriminative word group and of the SM discriminative word group were defined as the SC purity and the SM purity of that topic, respectively. The difference between the two purities (purity difference) was computed to quantify the conceptual bias of each topic, and a positive sign (+) was classified as SC-oriented and a negative sign (−) as SM-oriented.
Fourth, for blood glucose monitoring (Topic 0), which accounts for the highest proportion of the entire literature and corresponds to the common clinical goal of the two concepts, the log-odds ratio (LOR) and NPMI of each major discriminative word were computed to clarify in detail the microscopic semantic boundary between the two terms within the same topic.


Results
1. Trend of semantic convergence between the two concepts
The 13,300 documents ultimately analyzed were published between 1984 and 2025. The number of abstracts totaled 143 over the approximately 15 years from 1984 to 1999, then increased to 50 in 2000 and 123 in 2003 and rose sharply after the 2000s to 480 in 2012, 884 in 2020, and 1,154 in 2025.
The semantic similarity between the two concepts, measured by the cosine similarity between the document embedding vectors of the “care” corpus and the “management” corpus, was 0.31 in 1986, the year from which both corpora were formed (Figure 1). The similarity rose to 0.72 in 1995, declined temporarily to 0.62 in 1996, and then rose to 0.80 in 2000 and 0.86 in 2002 to exceed 0.9 in 2003 (0.92). From 2004 to 2025, the similarity has remained within the range of 0.94–0.97. The year 2003, when the similarity exceeded 0.9, preceded the 2010s, when the annual number of publications increased sharply (480 in 2012 and 884 in 2020).
[image: Figure 1.]
Figure 1. Temporal trend in semantic convergence between the terms “care” and “management” in type 2 diabetes mellitus literature, 1986–2025. Semantic convergence was quantified as the cosine similarity between document embedding vectors of “care” and “management” for publications in each year. The dashed line denotes the high-convergence threshold (cosine similarity=0.90).


2. Common semantic domain and distinctive discriminative vocabulary
When the entire literature was classified into a “care” corpus and a “management” corpus and their TF-IDF weights were compared, the common keywords showing high weights in both groups were, in order, health (combined weight 0.206), control (0.197), intervention (0.180), group (0.164), education (0.144), blood (0.123), and support (0.105).
The distinctive discriminative vocabulary with large weight differences between the two groups was clearly differentiated. The top 10 SC-distinctive words were activities (weight difference 0.081), adherence (0.059), behavior (0.050), score (0.049), quality (0.046), significant (0.044), life (0.039), foot (0.039), questionnaire (0.038), and depression (0.038); the top 10 SM-distinctive words were intervention (0.110), education (0.078), people (0.076), health (0.059), outcomes (0.050), months (0.047), weight (0.045), primary (0.044), support (0.043), and therapeutic drug monitoring (TDM) (0.033) (Supplementary Table 1).
Extracting only the associations with an NPMI of 0.1 or higher between the discriminative vocabulary and the core terms yielded a network centered on three hubs—Common Focus, SC, and SM (Figure 2). Blood, control, and group were connected to the Common Focus hub; activities, adherence, behavior, depression, foot, questionnaire, and score were connected to the SC hub; education, health, intervention, outcomes, people, primary, support, and weight were connected to the SM hub; and quality and life were connected to both the Common Focus and SC hubs.
[image: Figure 2.]
Figure 2. Semantic network map of shared and concept-specific keywords for self-care (SC) and self-management (SM). Gray nodes indicate the central concept hubs (self-management, self-care, and their common focus). Blue nodes represent keywords shared between SM and SC, linked to the common focus hub; green nodes represent keywords distinctively associated with SM; pink nodes represent keywords distinctively associated with SC. Edges connect each hub to its associated keywords. TDM, therapeutic drug monitoring.


3. Major topic structure and conceptual orientation
After BERTopic learned the semantic structure of the abstracts and automatically merged similar topics, 27 topics were derived. Excluding outliers (Topic −1; 5,198 documents, 39.1%), which did not belong to any topic, and a topic formed by records without a usable abstract that clustered around boilerplate such as “abstract available” and “available abstract” (Topic 9; 221 documents), a final set of 26 topics comprising 7,881 documents was confirmed for interpretation. In Topic 9, the discriminative vocabulary did not co-occur with the core terms at all, making purity computation impossible; in the outlier group, the SC purity and SM purity were 0.031 and 0.043, respectively, indicating no extreme bias toward either concept.
The topic with the highest share of the literature was blood glucose monitoring (Topic 0; 2,562 documents, 19.3%), followed by cultural context and community (Topic 1; 670 documents, 5.0%), social and family support (Topic 2; 602 documents, 4.5%), depression and psychological distress (Topic 3; 546 documents, 4.1%), primary care and practice (Topic 4; 483 documents, 3.6%), and digital health and technology (Topic 5; 470 documents, 3.5%) (Table 1).
Table 1. Topic distribution and SC/SM orientation in the T2DM literature
	Topic no.	Topic label	Representative keywords	Count	Share (%)	Orientation (Purity_diff)
	0	Blood glucose monitoring	Glucose, insulin, CGM, SMBG, monitoring, blood, blood glucose, HbA1c, hypoglycemia, glucose monitoring	2,562	19.3	SM (−.013)
	1	Cultural context & community	Health, culturally, Americans, cultural, community, care, intervention, African, education	670	5.0	SM (−.002)
	2	Social & family support	Control, support, group, family, intervention, HbA1c, social, blood	602	4.5	SM (−.004)
	3	Depression & psychological distress	Depression, symptoms, depressive, distress, anxiety, self-care, psychological, control	546	4.1	SM (−.002)
	4	Primary care & practice	Care, patient, health, support, primary, nurses, practice, primary care, management	483	3.6	SM (−.017)
	5	Digital health & technology	Mobile, health, App, apps, use, technology, mHealth, applications, data	470	3.5	SC (+.029)
	6	Medication engagement	Adherence, medication, treatment, self-care, medications, factors, control, health, intervention	367	2.8	SC (+.023)
	7	Diet & nutrition	Food, dietary, eating, nutrition, diet, insecurity, food insecurity, intake, healthy, education	277	2.1	SM (−.032)
	8	Foot care	Foot, diabetic foot, foot care, diabetic, foot self-care, ulcers, care, ulcer, foot ulcers	250	1.9	SM (−.037)
	10	Hypertension & cardiovascular risk	Risk, care, pressure, blood pressure, hypertension, group, CVD, intervention, blood, disease	191	1.4	SM (−.026)
	11	Psychometric validity & scales	Validity, reliability, version, scale, factor, items, psychometric, internal, consistency	174	1.3	SC (+.001)
	12	Physical activity & exercise	Activity, physical, physical activity, exercise, weight, intervention, walking, interventions, lifestyle, change	154	1.2	SC (+.018)
	13	Health literacy & numeracy	Literacy, health literacy, health, self-care, knowledge, self-efficacy, behaviors, functional, self-management level	148	1.1	SM (−.032)
	14	Maternal & gestational diabetes	Women, glucose, maternal, neonatal, outcomes, postpartum, risk, monitoring, glucose monitoring, care	142	1.1	SC (+.050)
	15	Cognitive function & dementia	Cognitive, impairment, dementia, function, cognitive function, memory, dysfunction, older	122	0.9	SM (−.073)
	16	COVID-19 pandemic impact	COVID-19, pandemic, lockdown, people, coronavirus, self-management, self-care, health, infection	99	0.7	SC (+.009)
	17	Pharmacist-led interventions	Pharmacists, pharmacist, care, medication, pharmacy, intervention, community, patient, adherence, interventions	84	0.6	SM (−.001)
	18	Quality of life	HRQoL, quality life, life, quality, QOL, EQ-5D, health-related, health-related quality, health, age	82	0.6	SM (−.008)
	19	Chronic kidney disease	Chronic kidney disease, kidney, kidney disease, chronic kidney, risk, care, renal, chronic	75	0.6	SC (+.037)
	20	Psychiatric disorders & mental health	Mental, mental illness, SMI, schizophrenia, illness, mental health, people, severe mental, psychiatric, health	62	0.5	SM (−.013)
	21	Peer support & peer leaders	Peer, peer support, support, peers, peer leaders, leaders, intervention, training, supporters, peer supporters	61	0.5	SC (+.040)
	22	Self-care knowledge & practices	Knowledge, self-care, practices, practice, diabetic, attitude, education, level	59	0.4	SM (−.002)
	23	Health coaching interventions	Coaching, health coaching, health, coaches, intervention, program, health coaches, peer, outcomes	57	0.4	SM (−.009)
	24	Sleep quality & disorders	Sleep, sleep quality, quality, OSA, sleepiness, insomnia, CPAP, daytime, sleep duration	53	0.4	SC (+.041)
	25	Spousal support & coping	Partners, couples, coping, spouses, partner, communal, communal coping, spousal, illness, relationship	49	0.4	SC (+.043)
	26	Diabetic retinopathy	Retinopathy, diabetic retinopathy, diabetic, eye, risk, complications, screening, factors, control, care	42	0.3	SC (+.069)


Topics are ordered by topic number. Concept orientation is based on the sign of the topic purity difference (Purity_diff), shown in parentheses (+: SC-oriented, −: SM-oriented). Purity_diff: mean NPMI of the SC discriminative words with “care” minus mean NPMI of the SM discriminative words with “management.” Share (%)=(number of documents in the topic/13,300)×100. Representative keywords are the top c-TF-IDF terms; topic labels were assigned by consensus of two researchers. Topic 9 (a non-informative topic formed by records without a usable abstract; 221 documents) and Topic −1 (outliers; 5,198 documents) were excluded from interpretation. Percentages may not total 100.0 because of rounding to one decimal place.App, application; CGM, continuous glucose monitoring; COVID-19, coronavirus disease 2019; CPAP, continuous positive airway pressure; c-TF-IDF, class-based term frequency–inverse document frequency; CVD, cardiovascular disease; EQ-5D, EuroQol 5-dimension (questionnaire); HbA1c, hemoglobin A1c; HRQoL, health-related quality of life; mHealth, mobile health; NPMI, normalized pointwise mutual information; OSA, obstructive sleep apnea; QOL, quality of life; SMBG, self-monitoring of blood glucose; SC, self-care; SM, self-management; SMI, serious mental illness; T2DM, type 2 diabetes mellitus.


Hierarchical cluster analysis showed that the non-informative topic (Topic 9) was the first to separate from all the others (distance 1.182), after which the 26 topics divided into two higher-order axes (distance 1.081). The first axis, represented by depression, foot, SC, and symptoms, comprised 12 topics (Topics 3, 8, 11, 13, 15, 16, 18, 20, 22, 24, 25, and 26), and the second axis, represented by glucose, insulin, care, and control, comprised 14 topics (Topics 0, 1, 2, 4, 5, 6, 7, 10, 12, 14, 17, 19, 21, and 23).
When the conceptual orientation of each topic was computed as the NPMI-based purity difference, 11 of the 26 topics were SC-oriented and 15 were SM-oriented (Figure 3, Table 1). The 15 SM-oriented topics accounted for 6,195 of the 7,881 interpreted documents (78.6%), whereas the 11 SC-oriented topics accounted for the remaining 1,686 documents (21.4%). The topics with a strong SC orientation were, in order, diabetic retinopathy (Topic 26, +0.069), spousal support and coping (Topic 25, +0.043), sleep quality (Topic 24, +0.041), and peer support (Topic 21, +0.040). The topics with a strong SM orientation were, in order, cognitive function and dementia (Topic 15, −0.073), foot care (Topic 8, −0.037), health literacy and numeracy (Topic 13, −0.032), diet and nutrition (Topic 7, −0.032), and hypertension and cardiovascular risk (Topic 10, −0.026).
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Figure 3. Topic-level purity index for self-care (SC) and self-management (SM) oriented topics based on normalized pointwise mutual information (NPMI). The purity index represents the degree to which each topic is discriminatively associated with self-care versus self-management, calculated as the mean NPMI of SC-related discriminative words co-occurring with “care” minus the mean NPMI of SM-related discriminative words co-occurring with “management.” Positive values (blue bars) indicate SC-oriented topics; negative values (red bars) indicate SM-oriented topics.

The purity difference of the largest topic, blood glucose monitoring (Topic 0), was −0.013, close to zero, and both its SC purity (0.066) and SM purity (0.079) were high. In addition, nine topics had an absolute purity difference below 0.01: pharmacist-led interventions (Topic 17, −0.001), cultural context and community (Topic 1, −0.002), SC knowledge and practices (Topic 22, −0.002), depression and psychological distress (Topic 3, −0.002), social and family support (Topic 2, −0.004), quality of life (Topic 18, −0.008), health coaching (Topic 23, −0.009), psychometric validity (Topic 11, +0.001), and COVID-19 (coronavirus disease 2019) impact (Topic 16, +0.009).

4. Micro-level conceptual boundary within the blood glucose monitoring topic (Topic 0)
Within blood glucose monitoring (Topic 0; 2,562 documents), which accounts for the highest proportion of the literature and corresponds to the common clinical goal of the two concepts, the LOR and purity of the major discriminative words were analyzed (Table 2). The results showed that the conceptual bias of individual words was differentiated even within the same topic.
Table 2. LOR and NPMI-based analysis of core keywords in Topic 0
	Keyword	NPMI (SC)	NPMI (SM)	LOR (direction)	Purity
	Primary	.19	.03	–1.90	.87
	Healthcare	.44	.13	–1.24	.78
	Depression	.09	.03	–1.11	.75
	Activities	.14	.07	–0.74	.68
	Interventions	.10	.11	0.12	.53
	Program	.10	.11	0.10	.53
	App	.08	.09	0.19	.55
	Glucose	–.06a)	–.05a)	NA	NA
	DSME	.07	.20	1.04	.74
	Foot	–.01	.10	2.36	.91


NPMI (SC) and NPMI (SM) represent normalized pointwise mutual information, indicating the statistical strength of association between each keyword and the terms “self-care” (SC) and “self-management” (SM). LOR represents the semantic orientation; negative values (e.g., primary: –1.90) indicate a stronger association with SC, while positive values (e.g., foot: 2.36) indicate a stronger association with SM. Purity is a normalized index (0 to 1) indicating how distinctively a keyword belongs to one specific concept over the other.App, application; DSME, diabetes self-management education; LOR, log odds ratio; NA, not applicable; NPMI, normalized pointwise mutual information; SC, self-care; SM, self-management.a)NPMI values for ‘glucose’ indicate that this term’s association with SC and SM fell below the threshold (0.1) used to define a distinct association; consequently, LOR and purity are reported as NA for this keyword.


The words skewed toward SC were primary, healthcare, depression, and activities, with primary showing the strongest bias. Those skewed toward SM were diabetes self-management education (DSME) and foot, with foot showing the highest bias of all words examined (purity 0.914). Interventions, program, and app were contested, with purities near the neutral point. Glucose showed negative values on both sides and was not attributable to either concept (Table 2).


Discussion
This study found that SC and SM shared semantic domains centered on the clinical outcomes that constitute the common goal of diabetes management—such as blood glucose monitoring, education, and support—consistent with prior conceptual reviews noting that both concepts converge on glycemic control [4,10]. By contrast, their distinct domains were clearly differentiated at the lexical level: SC was coupled with words such as activities, behavior, and depression, reflecting the SC theory as described by Orem [5] of autonomous, psychosocially adaptive action, whereas SM was associated with words such as intervention, outcomes, and education, reflecting the CCM by Wagner et al. [6,7] in 2001 of system-based disease management. However, at the topic level, the orientation of SC and SM was not as clearly separated as at the lexical level: SC-oriented topics included clinical themes such as diabetic retinopathy alongside psychosocial themes such as spousal support and coping, and SM-oriented topics included themes such as cognitive function and health literacy alongside clinical-management themes such as diet and nutrition and hypertension and cardiovascular risk. This suggests that a topic’s conceptual orientation reflects the discourse within which a subject is discussed, rather than the subject’s inherent clinical or psychosocial nature.
In particular, the finding that SC was associated with depression is in line with prior studies reporting that psychosocial factors such as depression and social support are closely intertwined with SM practice in patients with diabetes [25], supporting the view that SC is a nursing concept encompassing psychosocial adaptation beyond mere behavioral performance. By contrast, although foot was an SC-distinctive word at the lexical level, foot care (Topic 8) was SM-oriented at the topic level, and in the micro-level analysis of the largest topic, foot was also strongly associated with SM. In diabetes in particular, a diabetic foot ulcer can rapidly progress to severe outcomes such as amputation and sepsis if even a minor infection is left untreated; its prevention therefore requires foot-care education, regular examination, and close collaboration with the medical care system, and as part of systematized complication-prevention management [26], it is explained as being closer to a system-based disease process in the CCM by Wagner et al. [6,7]. However, whereas cases in which a wound or infection has occurred require medication, wound treatment, and even perioperative management within the disease-management system, routinely inspecting one’s feet and checking the inside of one’s shoes for preventive purposes is also an item of diabetes SC measurement instruments [27,28] and everyday SC behavior. Therefore, this distinction is better understood as a relative tendency depending on the patient’s context rather than an absolute boundary.
The period after 2003, when the semantic similarity of the two terms exceeded 0.9, coincides with the period in which the chronic disease management paradigm shifted from an individual-centered to a system-centered orientation. As the CCM was adopted with its emphasis on informed decision-makers, collaborative partnership, and management skills [7], and as the ADA’s DSME was designated a required component of “management education and support” in national standards [29,30], the systemic term “management” rose to prominence in chronic-disease discourse. Within this paradigmatic current, such a high convergence of similarity reveals that the distinct scholarly boundary between SC and SM has become blurred within the academic literature and that the two terms are in effect being used interchangeably, as if synonymous. In this study as well, no SC orientation was observed even in the topic labeled “Self-care knowledge & practices” (Topic 22). This suggests that even studies that use the term “self-care” in their titles are, in their actual descriptions, framed within the SM perspective of knowledge transfer and practice education. Using different terms for similar interventions and, conversely, the same term for different interventions can complicate the objective interpretation of research findings, such as in meta-analyses. Indeed, recent conceptual reviews have noted that SM is conceptualized as a subset of SC while, conversely, SC is also subsumed under the concept of SM, so that bidirectional conflation coexists in the literature [31,32]. This mismatch between name and substance can be interpreted as an empirical reproduction, in large-scale data, of the tendency for SC to be subsumed under the concept of SM, and it demonstrates that, without a clear conceptual distinction, the retrieval, classification, and synthesis of the literature itself may be contaminated [10,12]. This is because the more the terms converge on the surface, the greater the risk that different theoretical orientations become mixed and used without distinction.
Nevertheless, the persistence of distinctive discriminative domains amid macroscopic conflation is consistent with the view that SC and SM are complementary rather than substitutable in diabetes management [4].
In conclusion, although the semantic similarity of the concepts of SC and SM was high enough for them to be used almost synonymously in large-scale academic discourse, each concept has its own semantic domain and the two stand in a complementary relationship. In particular, effective and continuous diabetes management requires SM capacity, including following disease-management plans and close collaboration with health professionals within an integrated healthcare system [33]. Separately, it should not be overlooked that even people with diabetes spend more time in ordinary life outside the management of the healthcare system, and that everyday SC capacity, regardless of the presence of disease, ultimately serves as the primary basis and the last line of defense for managing diabetes [4,5]. Clarifying these two concepts is also related to current health-care issues such as person-centered intervention design and community-based care and health-management systems in nursing practice [7,34] and can contribute to setting the goals and scope of nursing in accordance with patients’ needs and to allocating resources appropriately [4]. Meanwhile, unlike in English-speaking contexts, in Korean academic and clinical settings for diabetes, SC and SM are not distinguished and are both translated and used as the single term “Jagi-gwanri”, which tends to further reduce conceptual clarity [35,36]. The persistent divergence in discriminative vocabulary (e.g., activities and depression for SC versus intervention and education for SM) and in topic-level orientation, despite the substantial semantic overlap between the two concepts, provides evidence that the difference between SC and SM is not merely nominal but reflects distinguishable patterns of conceptual use in the literature, suggesting that a more precise distinction and application are needed in non-English-speaking research and clinical environments where the two terms are translated as a single word. This study has several limitations. First, because only abstracts were analyzed, the detailed content and context of interventions could not be captured, so expansion to full-text analysis is needed. Second, because the study centered on academic literature did not sufficiently reflect actual clinical records or patients’ voices, comparative studies with empirical data are needed. Third, because it was based on English-language literature, it did not reflect terminological differences across countries and cultures, so multilingual data analysis is needed to enhance generalizability. Fourth, methodologically, the results of BERTopic are somewhat sensitive to the embedding model, the UMAP/HDBSCAN parameter settings, and randomness, and the researcher’s judgment intervenes in the interpretation of topic labeling. In addition, keyword-based semantic analysis may not fully capture subtle nuances of context. Therefore, the results of this study should be understood not as automatically establishing concept definitions themselves, but as an instrumental basis for exploring the semantic patterns of concept use. In addition, because NPMI-based topic purity is affected by the frequency with which the core terms appear within a topic (e.g., in the foot care topic, “care” appeared in 91.6% of documents and “management” in 25.6%), the conceptual orientation of an individual topic should be interpreted as a relative indicator rather than an absolute attribution. Fifth, because term-level stopword filtering could not fully suppress topical influence from adjacent vocabulary not included in the stopword list (e.g., maternal, neonatal, postpartum), one residual topic related to a maternal/gestational context (Topic 14) remained in the modeling output and was retained in the analysis; therefore, findings related to this topic should be interpreted with caution.

Conclusion
This study quantitatively analyzed four decades of academic literature to clarify the conceptual boundary between SC and SM. First, while the two terms were used almost synonymously in research discourse, literature on SM predominated and the discourse on SC appeared weakened; nevertheless, SC retained its distinct domain of individual practice, quality of life, and psychosocial adaptation, showing that SC holds an independent value in the everyday management of diabetes and that the nursing role of strengthening patients’ SC capacity remains important. Second, as with foot care, the case in which the same term was attributed to either SC or SM depending on whether it concerned routine preventive care or medical care suggests that the use of a concept may vary with the level at which it is operationalized.
The two concepts converged in semantic similarity across the discourse overall, yet each remained statistically differentiated in its discriminative vocabulary, topic-level orientation, and micro-level boundaries; this indicates that they stand in a complementary rather than interchangeable relationship. On this basis, this study provides a quantitative reference by which researchers and practitioners can judge the use of these concepts according to the level and context of care for patients with diabetes. Future studies should extend to full-text and multilingual literature to verify the stability of this boundary.
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