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Research Trend on Diabetes Mobile Applications: Text Network Analysis and Topic Modeling

Park, Seungmi' - Kwak, Eunju' - Kim, Youngji®
'Department of Nursing Science, Chungbuk National University, Cheongju; “Department of Nursing, Kongju National University, Gongju, Korea

Purpose: The aim of this study was to identify core keywords and topic groups in the‘Diabetes mellitus and mobile applications’field
of research for better understanding research trends in the past 20 years. Methods: This study was a text-mining and topic modeling
study including four steps such as ‘collecting abstracts, ‘extracting and cleaning semantic morphemes;, ‘building a co-occurrence ma-
trix; and ‘analyzing network features and clustering topic groups Results: A total of 789 papers published between 2002 and 2021
were found in databases (Springer). Among them, 435 words were extracted from 118 articles selected according to the conditions:
‘analyzed by text network analysis and topic modeling: The core keywords were ‘self-management; ‘intervention; ‘health; ‘support;
‘technique’ and ‘system: Through the topic modeling analysis, four themes were derived: ‘intervention; ‘blood glucose level control;
‘self-management’ and ‘mobile health’ The main topic of this study was ‘self-management. Conclusion: While more recent work has
investigated mobile applications, the highest feature was related to self-management in the diabetes care and prevention. Nursing
interventions utilizing mobile application are expected to not only effective and powerful glycemic control and self-management
tools, but can be also used for patient-driven lifestyle modification.
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Table 1. Characteristics of Researches of Diabetes Mellitus and Mobile
Applications (N=118)

Categories n (%)

Type of research
Survey 16 (13.6)
Qualitative study 54.2)
Experimental study 29 (24.6)
Program development 7(59)
Miscellaneous (concept analysis, systematic review, 61(51.7)

methodological study)

Analysis method
Multivariate analysis 9(7.6)
Univariate analysis 27 (229)
Quialitative research method 6(5.1)
Hybrid 6(5.1)
Others (meta-analysis, report, experiment design report) 70 (59.3)
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Figure 1.Topic trend by period. BG=blood glucose.

Iz
o>
=]
2
rjo

25

o~ — Intervention —— BG control
oy
2 ~— Self-management mHealth 19
)
> 18
>
5 // 1
g 11
IS
>
=

2002-2006 2007-2011 2012-2016 2017-2021

Table 2. Core Keywords by Frequency, Degree Centrality, Closeness Centrality, and Betweenness Centrality

Degree centrality

Closeness centrality Betweeness centrality

Mean distance Frequency 0.04 0.13 0.02
Centralization (%) 16.6 159 17.1
1 Self-management Self-management Health Self-management
2 Intervention Health Self-management Health
3 Health Intervention Support System
4 Care Monitoring Disease Monitoring
5 Glucose Support Behavior Disease
6 Support mHealth Technique Support
7 Risk Technique Intervention Intervention
8 Technique System System Health care
9 Effect Health care mHealth Technique
10 System Effect Health care Utility

Keywords in bold indicate that the term belongs to all of the top 30 keywords as measured by frequency, number of documents, and degree centrality.
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Table 3. Topic Groups and Highly Occurred Keywords by Topic Modeling (N=118)
Self-management BG control mHealth Intervention
Topic group
Keyword P Keyword P Keyword P Keyword P
No of articles (%) 36 (30.5) 32(27.1) 26(22.0) 24(203)
Ist Self-management 12 System .05 Risk .05 Intervention .06
2nd Support 06 Glucose 05 Intervention 05 Care 06
3rd Utility 04 Health 04 Health 05 Education 03
4th Feature 06 Blood 03 Technique 04 Effect 03
5th Adulthood 03 Health care 03 Life 04 HbA1C 03
6th Test 02 Development 03 Factor 04 Baseline 03
7th Medication 02 Monitoring 03 mHealth 04 Year 03
8th Phone 02 Person 03 Disease 03 Program 02
9th Information 02 Insulin 02 Exercise 03 Complication 02
10th Health care 02 Treatment 02 Measure 02 Time 02
P = probability; BG = blood glucose; HbA1c=Hemogloblin ATc; mHealth = mobile health.
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Figure 2. Topic-keyword map by two-mode analysis.
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