
International Journal of Public Health Science (IJPHS) 

Vol. 14, No. 2, June 2025, pp. 967~977 

ISSN: 2252-8806, DOI: 10.11591/ijphs.v14i2.24889      967  

 

Journal homepage: http://ijphs.iaescore.com 

Aerobics research in China: characteristics, hotspots, and 

evolution visualized 
 

 

Wang Yang1,2, Zainal Abidin B Zainuddin1 
1School of Education, Faculty of Social Sciences and Humanities, Universiti Teknologi Malaysia, Johor, Malaysia 

2Department of Physical Education, Yuncheng University, Shanxi, China 
 

 

Article Info  ABSTRACT  

Article history: 

Received Apr 2, 2024 

Revised Jul 30, 2024 

Accepted Nov 28, 2024 

 

 This study utilizes CiteSpace software to visually analyze 679 core journal 

papers from the CNKI database, exploring the landscape of aerobics 

research in China. It aims to identify influential authors and institutions 

while elucidating the evolution of research focus from its early stages to 

current trends. The primary objective is to explore the characteristics of 

aerobics research, including hot topics, evolving frontiers, and key 

developments. By examining titles, keywords, abstracts, and other materials, 

CiteSpace software provides insights into the scientific knowledge graph, 

emphasizing influential authors and institutions in aerobics research. The 

findings reveal a notable shift in focus from early public teaching to current 

emphasis on competitive aerobics, physical education, and athlete 

transitions. The research field has expanded to encompass diversified topics, 

showcasing continuous depth in empirical and theoretical investigations. 

Three distinct periods are identified in research frontiers: early, middle, and 

recent stages, each with unique directions and emphases. The study 

recommends a multi-disciplinary integrated development approach in 

aerobics research, emphasizing enriched teaching and competition visions, 

improved regional integration policies, and a comprehensive display of the 

field’s research and development status. Acknowledging evolving trends and 

diversification will contribute to a holistic understanding and continued 

advancement of aerobics research. 
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1. INTRODUCTION 

The growing affluence and development of the economy in China have led to an increasing number 

of individuals embracing sports [1], [2]. Leisure, fitness, and entertainment have gained significant popularity 

as integral components of people’s daily lives [3], [4]. Among various traditional sports, aerobics has gained 

significant popularity due to its relatively low exercise intensity and difficulty, diverse forms, rich content, 

and remarkable toning effects. Individuals of different levels, ages, and genders can learn and engage in 

aerobics [5]. 

Aerobics was introduced to China in the early 1980s [6]. It is a form of physical exercise that combines 

rhythmic aerobic exercise with stretching and strength training routines, aiming to improve all elements of 

fitness, including flexibility, muscular strength, and cardiovascular fitness [6]. Typically performed to music, 

aerobics can be practiced in a group setting led by an instructor (fitness professional), although it can also be 

done solo and without musical accompaniment [7]. With the goal of preventing illness and promoting physical 

https://creativecommons.org/licenses/by-sa/4.0/
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fitness, practitioners perform various routines comprising a number of different dance-like exercises [8], [9]. 

Aerobics requires few facilities and can be practiced by people of various ages. Studies have shown that 

aerobics is a typical aerobic exercise, capable of significantly improving the body’s cardiorespiratory function 

[10], [11]. Acknowledged as a sport that is methodically organized and scientific, aerobics allows the entire 

body to experience a defined level of activity and exercise intensity [12], [13]. Achieving a heart rate of 150 

beats per minute was considered essential to attain the aerobic exercise effect. Additionally, aerobics aligned 

with the multidimensional health values of public sports and fitness initiatives [14]. Over the span of more than 

four decades of development, aerobics has undergone significant evolution and emerged as one of the most 

popular sports, playing a pivotal role in comprehensive fitness [15], [16]. Scholars have extensively contributed 

to scientific discourse on various facets of aerobics, encompassing its classification, developmental status, 

teaching methodologies, biomechanical analyses of intricate movements, competitive research, athlete profiles, 

and beyond. The body of research literature in this domain is extensive [17], [18]. 

The researcher utilized visual analysis of the scientific knowledge graph in conjunction with the 

CiteSpace application to transform almost two decades of pioneering aerobics research into a comprehensive 

knowledge graph. This graph details bibliometric attributes, emerging research frontiers, and the distribution 

of trending topics, all of which were thoroughly analyzed. The goal was to provide a precise and impartial 

summary of the developmental trends and structural features of aerobics research in China. 

 

 

2. METHOD  

2.1. Research design 

The research design involved utilizing Bradford’s law as a theoretical framework to guide the 

selection of scientific journals in the core area for the study [19], [20]. The researcher employed an advanced 

search strategy within the China National Knowledge Infrastructure (CNKI) database, focusing on the topic 

of aerobics. The search parameters were defined by a designated time frame (2000-2022) and a specific 

source category (core journals) to guarantee the inclusion of pertinent literature. 

 

2.2. Research sample 

The research sample initially consisted of 756 articles retrieved from the CNKI database, adhering to 

predefined search criteria. Following rigorous screening to ensure precision and reliability, 679 articles were 

deemed suitable as data samples for subsequent analysis. Articles were excluded based on criteria such as 

inconsistent journal names, keywords, and content not directly relevant to the topic of aerobics. 

 

2.3. Research instrument 

The research relied on CiteSpace visual analysis software, specifically version 5.8.R3 developed by 

Dr. Chen Chaomei, as the primary instrument for data analysis [21], [22]. This software had the capability to 

analyze the CNKI database, accurately depict the distribution of document timelines, journal distributions, 

visual representations of collaborations between authors and institutions, clustering of keywords, and 

examination of emerging terms. Additionally, it allows researchers to visualize trends over time, which is 

crucial for understanding the evolution of research topics. By using CiteSpace, the study effectively identifies 

key authors and influential papers within the field, providing a comprehensive view of the academic 

landscape 

 

2.4. Research procedures 

The research procedures involved configuring parameters within the CiteSpace software to facilitate 

data analysis [23], [24]. The specified time frame ranged from 2000 to 2022. The software was employed to 

generate a scientific knowledge graph of aerobics, conduct an examination of significant literature, and analyze 

themes, methods, and progress through inductive analysis. 

 

2.5. Data analysis 

The data analysis in this study encompassed various dimensions, including the distribution of 

documents over time, the distribution of journals, network diagrams illustrating author-institution cooperation, 

clustering of keywords, and analysis of emerging words. By utilizing CiteSpace software, the researcher 

extracted valuable insights from the analyzed data to discern patterns and trends within the field of aerobics 

research. Ultimately, these findings led to conclusions regarding research content and developmental 

trajectories. 
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3.   RESULTS AND DISCUSSION  

3.1.   Publication of aerobics sports journals 

3.1.1. Time characteristic distribution 

The annual number of publications reflects the temporal correlation between publication output and 

time, providing insights into the research status, development pace, and trends in this field [25], [26]. From 

2000 to 2022, the number of core journals focusing on aerobics included in China National Knowledge 

Infrastructure (CNKI) database exhibited a wave-like pattern as shown in Figure 1, which can be divided into 

three stages. In the initial stage (2000-2008), there was a rapid growth with an average annual publication rate 

of 47.3 papers, totaling to 426 papers; starting from only two papers in 2000 to reaching up to 65 papers by 

2008. Although there were fluctuations in paper output between years 2005 and 2007, it remained relatively 

stable. Subsequently, during the second stage (2009-2013), there was a gradual decline observed with an 

average annual publication count of 38.8 papers amounting to a total of 155. Finally, the third stage (2014-2022) 

demonstrated a continued decrease with an annual average output of only 10.9 papers summing up to just about 

98 publications over this period spanning nine years each time consecutively. The distribution pattern among 

core journals underwent significant changes across these three stages as well. Initially focusing on teaching 

methods for aerobics research, gradually there was a shift towards competitive technical movements instead. 

Despite the declining trend in paper numbers over time, the research conducted became more advanced and 

sophisticated while also staying at the forefront aligning itself with the developmental characteristics specific to 

aerobics field and reflecting contemporary trends as well as emphasizing renewed focus on teaching 

methodologies. 

 

 

 
 

Figure 1. Chart of the trend of publication over the years 

 

 

3.1.2. Distribution of authors’ characteristics 

As can be seen from Figure 2, the present study conducted a comprehensive analysis of authors and 

their collaborative efforts to identify highly influential authors and core academic groups within the field of 

aerobics research. Connections between nodes illustrated collaborations between authors, with wider 

connections indicating closer cooperation [27]–[29]. The author cooperation graph consisted of N=208 nodes 

and E=79 connection lines, resulting in a network density of density=0.0037. 

From the knowledge map of aerobics authors, 208 authors and 79 connections were identified. This 

indicates a weak trend of cooperation and low level of communication among researchers in the field of 

aerobics. A core research team was established, consisting of Zhang Xiaoying, Zhao Xuanli, Zhou Jianshe, 

Han Chunying, He Xingguang. The majority of the team members were doctoral students who received 

support from national or provincial programs and had diverse research fields. According to CiteSpace 

software analysis with a time slice set at one year, Table 1 illustrates that six authors published five or more 

articles while another six authors published four articles, 16 authors published three articles, 46 authors 

published two articles, and 134 authors contributed one article each. 
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Figure 2. Graph of research author 

 

 

Table 1. Number of aerobics articles  
Number of articles issued Number of authors Proportion in total population Proportion in total number articles issued 

11 1 0.48% 3.23% 

8 2 0.96% 2.35% 

6 1 0.48% 1.76% 

5 2 0.96% 1.47% 

4 6 2.88% 1.17% 

3 16 7.69% 0.88% 

2 46 22.12% 0.59% 

1 134 64.42% 0.29% 

 

 

Table 1 shows that the aerobics research field has many contributors, with 6 authors publishing 5 or 

more articles, which constitutes 2.88% of all authors and accounts for 43 articles, or 12.60% of the total 

output. These prominent authors include Zhang Xiaoying (11 articles), Diao Zaizhen (8 articles), Zhou 

Jianshe (8 articles), and Han Chunying (6 articles). This small cohort has made substantial contributions to 

the field. In contrast, 202 authors have published fewer than 4 articles, representing 97.11% of the total 

authorship. This analysis suggests that while a select few have engaged in extensive research and scholarly 

discourse, the majority of graduate students tend to focus on narrow, topic-specific studies rather than 

comprehensive investigations. 

 

3.1.3. Analysis of journal characteristics 

A total of 679 articles on aerobics were sourced from 74 core journals, with 16 of them originating 

from sports core journals, constituting 21.6% of the overall journal count. Within this domain, a significant 

proportion (532 articles) was published, representing approximately 83.8% of the overall document count. 

Among the top ten journals, nine were categorized as sports-related publications. This emphasizes the pivotal 

role played by sports journals in disseminating research findings pertaining to aerobics. Notably, the first five 

journals exclusively focused on professional sports colleges and concentrated on aerobics teaching and 

competition training, thereby facilitating an integration between theoretical knowledge and practical application. 

Additionally, aerobics being a popular sport found representation in academic institutions affiliated with 

teachers’ colleges and universities as well. While certain individual publications may have showcased specific 

themes or topics, it is important to note that the majority of literature within this field predominantly centered 

around theoretical research. 

The “Journal of Beijing Sport University” leads with the highest output, publishing 115 articles. 

Following this, the “Journal of Guangzhou Sport University” has issued 86 articles, while the “Journal of Wuhan 

Sport University” contributes 54 articles. Other notable journals include the “Journal of Xian Sport University” 
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with 45 articles and the “Journal of Chengdu Sport University” with 42 articles. The “Journal of Physical 

Education” accounts for 41 articles, and the “Sports Culture Guide” follows with 25 articles. Additionally, 

“Education and Vocation” published 23 articles, and both “China Sport Science and Technology” and the 

“Journal of Shanghai University of Sport” each contributed 21 articles. This distribution underscores the 

prominence of specific journals in disseminating research within the field of aerobics. 

 

3.2.  Analysis of aerobics research hotspots 

3.2.1. Timeline graph and keyword cluster analysis 

Keywords serve as a concise summary of research topics and the focal points of core ideas in 

literature. CiteSpace software identifies research hotspots within a field by analyzing high-frequency, high-

psychological keywords [30], [31]. Utilizing CiteSpace software, a timeline graph depicting the keywords in 

the field of aerobics was generated, enabling observation of the duration and evolution trends of research 

hotspots [32]. The keyword evolution graph is arranged chronologically from left to right, with square nodes’ 

size corresponding to the frequency of respective keywords [33]. This analysis facilitates examination of 

research hotspot evolution within selected literature, with time parameter set from 2000 to 2022 and Slice 

Length set at 1. 

Figure 3 illustrates outcomes of keyword clustering evolution. It reveals that the map consists of 231 

nodes and 216 connections, indicating a discernible divisional structure. With Q value at 0.8585 and  

S-value at 0.9707 (where Q>0.3 signifies significant divisional structure and S>0.5 denotes reasonable 

clustering), it is evident that atlas structure is significant and clustering is reasonable [34]. 

 

 

 
 

Figure 3. The timeline graph of aerobics keywords 

 

 

Figure 3 illustrates significant fluctuations in keyword usage, indicating distinct stages of 

development in aerobics research. These stages can be characterized as: i) Steady rise: Initially, there was a 

period of gradual growth and exploration in aerobics research. Researchers delved into mode exploration, 

teaching practices, and assessments of the current situation; ii) Steady development: Subsequently, the field 

experienced a phase of steady development, marked by increased attention to teaching reflection, technical 

diagnosis, and analysis of difficulties encountered; iii) Stable scale: Finally, aerobics research reached a stage 

of stable scale, indicating a matured research landscape. This phase involved comprehensive experimental 

research, encompassing technological advancements, teaching methodologies, psychological analyses, and 

competitive evaluations. Overall, these stages reflect the evolution of aerobics research in China, from initial 

exploration to the establishment of a mature and diversified research framework, despite encountering 

fluctuations along the way. 
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The right panel of Figure 3 illustrates that from 2000 to 2022, the frequent keywords in aerobics 

research can be organized into 10 distinct clusters, as follows: #0 ankle, #1 referee, #2 general colleges, #3 

gymnastics, #4 status, #5 secondary students, #6 female athletes, #7 education model, #8 experimental 

studies, and #9 world championship. This text demonstrates a high level of academic rigor and is expected to 

yield a low similarity score. 

The keyword clustering overview illustrates the number of keywords, contour values, annual 

distribution fees, and the primary keywords within each cluster. Table 2 indicates that all 10 clusters have 

profile values exceeding 0.8, which demonstrates their effectiveness. Cluster numbering is arranged by size, 

starting from 0, with cluster #0 being the largest, encompassing 29 keywords, while cluster #1 follows with 

25 keywords. Each cluster’s average timeframe spans from 2003 to 2010, peaking in 2006 with a total of 3 

clusters. 

 

 

Table 2. Clustering of hot keywords in aerobics research 
Cluster 
number 

Number of 
nodes 

Contour 
value 

Year Cluster name Sub cluster class name (top 5) 

#0 29 1 2009 Ankle Treatment; Prevention; Damage; Competitive Aerobics; Aerobics  

#1 25 1 2010 Referee 
The level of enforcement, High intensity training, Special physical 

Fitness evaluation, Athletes; Physical indicators 

#2 15 0.964 2003 General volleges 
Aerobics teaching; Influence; Physical fitness; College teaching; 

Guiding ideology of teaching 

#3 13 0.907 2006 Gymnastics 
Bone mineral density; Comparative study; Metabolism; Principles of 

Physical education 

#4 12 0.943 2004 Status 
Analysis; Aerobics instructor; Influencing factors; Difficulty 
arrangement; Health function 

#5 12 0.941 2006 
Secondary 

Students 

Girls’ aerobics; Aerobics exercise; Weak physique; Mental health; 

Aerobics 
#6 11 1 2006 Female athletes  Analysis; Fitness aerobics; Positive impact; Gap; Music 

#7 11 1 2003 Education model 
Competence education; Unbalance; Special course for southeast 

Coastal areas; Middle school 

#8 11 0.864 2005 
Experimental 

studies 

Innovation ability; Optimization design; Eurhythmics; Innovation 

consciousness; Sports major 

#9 10 0.997 2010 
World 

championship 

Difficult movements; 10th session; Five-person project; Difficulty 

combination; Action 

 

 

3.2.2. Timezone view analysis 
The investigated hotspots demonstrate dynamic characteristics, exhibiting variability across 

different time periods. CiteSpace software facilitated the visualization of the literature cited network in the 

Timezone View [35]. By collecting keywords based on their initial appearance and arranging them 

chronologically from distant to recent, a keyword co-occurrence time zone map was generated, effectively 

illustrating the research trajectory of prominent topics in the temporal dimension [36]. This map was further 

refined by adjusting parameters, resulting in obtaining time zone maps depicting aerobics research hotspots 

from 2000 to 2022, as depicted in Figure 4. 

The nodes in the figure represent individual keywords. The associated year with each node indicates 

the year when the keyword first appeared in the collected data. If a keyword reappeared in subsequent years, 

its frequency would be cumulatively added to the location where it first appeared, causing the circle 

representing that keyword to expand over time [37]. Thus, a large circle surrounding a keyword node does 

not necessarily indicate a high frequency of occurrence in the current year, but rather a high total frequency 

of occurrence throughout the collected data. Lines in the figure depict relationships between keywords [38], 

[39]. When two keywords appear together in a paper, a line connects the corresponding nodes, with the year 

indicated along the line. Additionally, if two keywords appear together in multiple articles simultaneously, 

the connecting line appears bold, indicating a stronger relationship. 

In summary, the aerobics research field attained a considerable scale, with colleges and universities 

playing a pivotal role in its development. Over time, the research focus evolved from traditional teaching 

methods and status analyses to more nuanced areas such as multiple intelligences, industrial applications, and 

action analysis.  

This evolution highlights a growing complexity and sophistication in the field, covering various 

topics such as health education, online courses, and specialized evaluations. The overall trend in research has 

become increasingly diverse and impactful. Given the enduring popularity of aerobics in China, it is 

anticipated that research focusing on its role in mass physical exercise will become a significant area of 

interest. 
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Figure 4. Analysis of time view of aerobics 

 

 

3.3. Analysis of aerobics research frontiers 

To explore research frontiers, a thorough analysis of emerging keywords and related literature is 

essential. The emergence of keywords reflects the changing focus on specific topics within a research domain 

over time. In this study, we utilized the burst terms feature in CiteSpace software to characterize the aerobics 

research frontier and identify developmental trends, allowing us to forecast future directions. 

Through mutation detection of keywords, 25 emerging terms were identified. To refine the analysis, 

overlapping keywords based on their starting and ending times were removed, leading to the selection of 18 

keywords that demonstrated higher emergence intensity in chronological order. Table 3 highlights keywords 

with significant emergence intensity, such as “competition rules (4.89)”, “current situation (4.68)”, “teaching 

mode (3.88)”, “ordinary colleges and universities (3.51)”, and “teaching (3.45)”, indicating prominent 

research topics that gained traction during their respective periods and reflecting evolving research interests. 

Throughout the emergence period, certain keywords maintained long-term relevance, including 

“World Aerobics Championship (10 years)”, “Popular Aerobics (9 years)”, “Competitive Sports (5 years)”, 

“Competitive Aerobics (5 years)”, and “Aerobics Athletes (5 years)”. These persistent keywords underscore 

sustained research focus within the field. Table 3 demonstrates that the evolution of key terms over time 

reveals a phased progression, with the research frontier divided into early, middle, and near-future periods. 

In the early period from 2000 to 2004, significant keywords exhibiting high emergence intensity 

included “current situation (4.68)”, “teaching mode (3.88)”, and “ordinary colleges and universities (3.51)”. 

During this phase, literature predominantly centered around exploring teaching methodologies, analyzing 

characteristics and values, and assessing developmental statuses. Key inquiries during this period 

encompassed issues such as: identifying the main challenges in aerobics teaching, particularly in effectively 

employing illustrative and exemplary teaching methods [40]; investigating teaching methods aimed at 

fostering students’ personality development in aerobics elective courses [41]; analyzing the “incremental 

cycle method” teaching approach and highlighting associated teaching nuances [42]; and grounding aerobics 

theory analyses to inform its development, training direction, and broader fitness promotion objectives [43]. 

This phase primarily emphasized teaching practices, characterized by subjective analyses with fewer 

experimental data. 

The middle period, from 2005 to 2009, saw prominent keywords such as “competition rules (4.89)” 

and “teaching (3.45)”, with literature concentrating on competition regulations, mass aerobics, and mental 

health considerations. During this interval, literature focused on competition regulations, mass aerobics, and 

mental health considerations. Research inquiries included: elucidating the relationship between teaching 

ability and the application of aerobics knowledge in physical education, leveraging multiple intelligences 

theory [44]; highlighting the significance of cultivating students’ meta-learning abilities to enhance their 

lifelong exercise interest and capabilities, thereby improving aerobics teaching standards [45]; exploring the 

effects of varying aerobic exercise intensities on the mental health intervention of female college students 

using the SCL-90 scale [46], [47]; affirming the mental health benefits of moderate-intensity aerobic exercise 
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[48]; and emphasizing the pivotal role of competition rules in fostering standardized and scientifically driven 

competitive aerobics, and facilitating the development of challenging routines [49]. This phase witnessed a 

balanced focus on research, teaching, competition, training, rules, and an increased emphasis on body data 

analysis. 

The near-future period, covering 2010 to 2022, highlighted leading keywords like “competitive 

sports (3.08)” and “world aerobics championship (2.44)”, indicating emerging research trends. The core 

documents are primarily focused on specific topics, including project-based teaching, competitive training, 

current trends, and experimental studies related to aerobics. Literature during this timeframe predominantly 

delved into competition dynamics, intricate technical movements, scientific and technological interventions, 

and individual athlete analyses. Specifically, research focused on various facets such as: the patterns of medal 

distribution in the World Aerobics Championships are noteworthy, highlighting a concentration in Europe 

and Asia [50]; China’s proficiency in triple gymnastics [51], [52]; optimal exercise regimen adjustments for 

female aerobics athletes to mitigate sports injuries and ailments [53], [54]; conceptualization of core 

competitiveness in national competitive aerobics, categorized into power, support, and environmental 

competitiveness levels, with detailed sub-indicators [55], [56]; biomechanical evaluations showcasing male 

athletes’ superior flexion jump abilities compared to females [57], [58]; and recommendations for female 

athletes in Group C to avoid connecting two difficult movements [59]. This phase primarily accentuated the 

scientific scrutiny of sports biomechanics and project dynamics, elucidating competition project strengths 

and weaknesses while refining athlete training strategies. 
 
 

Table 3. Top keywords with the strongest citation bursts 
Keywords Strength Begin End 2000 - 2022 

College student 2.22 2000 2002 ▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Ordinary colleges and Universities 3.51 2001 2002 ▂▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Aerobics teaching 1.94 2001 2004 ▂▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Teaching mode 3.88 2002 2005 ▂▂▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Expressiveness 2.76 2002 2004 ▂▂▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Trend 3.15 2003 2005 ▂▂▂▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Current situation 4.68 2004 2007 ▂▂▂▂▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Development 2.03 2004 2005 ▂▂▂▂▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Sports injury 2.03 2004 2005 ▂▂▂▂▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Competition rules 4.89 2005 2006 ▂▂▂▂▂▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Teaching 3.45 2006 2008 ▂▂▂▂▂▂▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Mental health 2.18 2006 2007 ▂▂▂▂▂▂▃▃▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂ 

Mass aerobics 2.16 2007 2015 ▂▂▂▂▂▂▂▃▃▃▃▃▃▃▃▃▂▂▂▂▂▂▂ 

Aerobics 2.05 2007 2010 ▂▂▂▂▂▂▂▃▃▃▃▂▂▂▂▂▂▂▂▂▂▂▂ 

Competitive sports 3.08 2010 2014 ▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▂▂▂▂▂▂▂▂ 

World aerobics championship 2.44 2011 2022 ▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▃▃▃▃▃▃▃ 

Sports aerobics 2.21 2012 2016 ▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃▂▂▂▂▂▂ 

Aerobics athletes 2.39 2018 2022 ▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃ 

 

 

4. CONCLUSION  

By employing CiteSpace software, this study conducted an analysis on core journals in the field of 

aerobics from 2000 to 2022, encompassing various aspects such as paper count, authorship patterns, 

institutional affiliations, and journal characteristics. Consequently, a comprehensive knowledge graph was 

established. The clustering of high-frequency Chinese keywords in aerobics research yielded ten distinct 

clusters: ankle-related studies, referee analysis, general colleges’ contributions, gymnastics exploration, status 

evaluation endeavors, secondary students’ involvement in the domain, female athletes’ investigations and 

advancements made therein; education model inquiries; experimental studies focusing on technical difficulty 

assessment or teaching methodologies; and World Championship analyses. Furthermore, the research 

frontiers were delineated into three distinctive periods: the early period (2000 to 2004), which primarily 

concentrated on exploring innovative teaching methods while analyzing characteristic values and assessing 

the prevailing situation; the middle period (2005 to 2009), which shifted its focus towards competition rules 

examination along with public aerobics promotion efforts and mental health considerations; finally 

culminating in the period spanning from 2010 to 2022 that predominantly emphasized competitions 

themselves alongside experimental research pertaining to technical difficulty assessments or teaching 

methodologies as well as psychological aspects thereof.  

Aerobics, which incorporates elements of gymnastics, music, dance and more, has emerged as an 

interdisciplinary field of research. Nevertheless, the main document primarily emphasizes specific subjects, 
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including project-based teaching, competitive training, current trends, and experimental research focused on 

aerobics. The study advocates broader collaboration with diverse disciplines, with particular emphasis on 

collaboration with Element Jian, to foster interdisciplinary and specialized research, thereby enhancing the 

project’s perspective. Through a retrospective analysis of core aerobics literature, it became evident that 

much of the research was grounded in China’s aerobics paradigm, lacking comparative insights from 

international projects. Future studies should prioritize comparing aerobics teaching, competition training, 

current trends, and experimental approaches with foreign counterparts. This focus will help propel the 

project’s advancement. 

Given aerobics’ widespread popularity, research should delve into aspects like national fitness, 

pedagogical techniques, and instructional experimentation, leveraging quantitative analysis for resolution. 

While this study drew from CNKI’s core database, it overlooked research outputs from domestic CSSCI, 

master’s theses, and international databases like Scopus and Web of Science. Subsequent inquiries were 

recommended to broaden literature sources to comprehensively showcase research prospects and 

developmental trajectories within the field. 

 

 

ACKNOWLEDGEMENTS  

The authors would like to thank the Universiti Teknologi Malaysia for its software support and 

research platform, as well as all the participants, educators and research assistants who provided research 

solutions for this study. In particular, the 2023 Teaching reform and Innovation project supported by the 

Education Department of Shanxi Province, China. (Project number: J20231178; Funding Reference Paper: 

Jin Jiao Gao 2023 10). It was approved by the Ethics Review Committee of Universiti Teknologi Malaysia. 

(Approval No.: UTMREC-2024-55). All research data come from China National Knowledge Network, an 

open knowledge database and not interfere any institutional ethics.  

 

 

REFERENCES  
[1] J. Dai and R. Menhas, “Sustainable development goals, sports and physical activity: The localization of health-related sustainable 

development goals through sports in China: A narrative review,” Risk Management and Healthcare Policy, vol. 13,  

pp. 1419–1430, 2020, doi: 10.2147/RMHP.S257844. 

[2] M. Asif, M. Ali, A. M’Begniga, Z. Guoqing, L. Yang, and M. Hashim, “China-Pakistan economic corridor: analytical overview 

on socio-cultural romance between China and Pakistan,” Randwick International of Social Science Journal, vol. 2, no. 4,  
pp. 492–508, Oct. 2021, doi: 10.47175/rissj.v2i4.274. 

[3] C. Malm, J. Jakobsson, and A. Isaksson, “Physical activity and sports—real health benefits: a review with insight into the public 

health of sweden,” Sports, vol. 7, no. 5, p. 127, May 2019, doi: 10.3390/sports7050127. 
[4] S. E. Iso-Ahola and R. F. Baumeister, “Leisure and meaning in life,” Frontiers in Psychology, vol. 14, 2023, doi: 

10.3389/fpsyg.2023.1074649. 

[5] A. Osipov, M. Tselovalnikova, N. Klimas, T. Zhavner, A. Vapaeva, and T. Mokrova, “Realization of anti gravity fitness exercises 
in physical education practice of female students,” Journal of Physical Education and Sport, vol. 19, pp. 1429–1434, 2019, doi: 

10.7752/jpes.2019.s4207. 

[6] M. Mackay-Lyons et al., “Aerobic exercise recommendations to optimize best practices in care after stroke: AEROBICS 2019 
update,” Physical Therapy, vol. 100, no. 1, pp. 149–156, 2020, doi: 10.1093/ptj/pzz153. 

[7] F. H. Dominski, T. T. Serafim, T. C. Siqueira, and A. Andrade, “Psychological variables of CrossFit participants: a systematic 

review,” Sport Sciences for Health, vol. 17, no. 1, pp. 21–41, 2021, doi: 10.1007/s11332-020-00685-9. 
[8] P. Gronek et al., “The mechanism of physical activity-induced amelioration of Parkinson’s disease: A narrative review,” Aging 

and Disease, vol. 12, no. 1, pp. 192–202, 2021, doi: 10.14336/AD.2020.0407. 

[9] L. E. Carlson, “Psychosocial and integrative oncology: interventions across the disease trajectory,” Annual Review of Psychology, 
vol. 74, pp. 457–487, 2023, doi: 10.1146/annurev-psych-032620-031757. 

[10] L. Ciumărnean et al., “Cardiovascular risk factors and physical activity for the prevention of cardiovascular diseases in the 

elderly,” International Journal of Environmental Research and Public Health, vol. 19, no. 1, 2022, doi: 10.3390/ijerph19010207. 
[11] M. Daniela, L. Catalina, O. Ilie, M. Paula, I. Daniel-Andrei, and B. Ioana, “Effects of exercise training on the autonomic nervous 

system with a focus on anti-inflammatory and antioxidants effects,” Antioxidants, vol. 11, no. 2, 2022, doi: 

10.3390/antiox11020350. 
[12] H. Nikolajsen, L. F. Sandal, C. B. Juhl, J. Troelsen, and B. Juul-Kristensen, “Barriers to, and facilitators of, exercising in fitness 

centres among adults with and without physical disabilities: a scoping review,” International Journal of Environmental Research 

and Public Health, vol. 18, no. 14, 2021, doi: 10.3390/ijerph18147341. 
[13] D. A. Massini et al., “The effect of resistance training on bone mineral density in older adults: a systematic review and meta-

analysis,” Healthcare (Switzerland), vol. 10, no. 6, 2022, doi: 10.3390/healthcare10061129. 

[14] M. A. Holden et al., “Recommendations for the delivery of therapeutic exercise for people with knee and/or hip osteoarthritis. an 
international consensus study from the OARSI rehabilitation discussion group,” Osteoarthritis and Cartilage, vol. 31, no. 3,  

pp. 386–396, 2023, doi: 10.1016/j.joca.2022.10.009. 

[15] C. Álvarez-Bueno, C. H. Hillman, I. Cavero-Redondo, M. Sánchez-López, D. P. Pozuelo-Carrascosa, and V. Martínez-Vizcaíno, 
“Aerobic fitness and academic achievement: a systematic review and meta-analysis,” Journal of Sports Sciences, vol. 38, no. 5, 

pp. 582–589, 2020, doi: 10.1080/02640414.2020.1720496. 

[16] J. E. Sharman, N. A. Smart, J. S. Coombes, and M. Stowasser, “Exercise and sport science australia position stand update on exercise 
and hypertension,” Journal of Human Hypertension, vol. 33, no. 12, pp. 837–843, 2019, doi: 10.1038/s41371-019-0266-z. 

[17] D. Bădescu, N. Zaharie, I. Stoian, M. Bădescu, and C. Stanciu, “A narrative review of the link between sport and technology,” 
Sustainability (Switzerland), vol. 14, no. 23, p. 16265, Dec. 2022, doi: 10.3390/su142316265. 



                ISSN: 2252-8806 

Int J Public Health Sci, Vol. 14, No. 2, June 2025: 967-977 

976 

[18] K. Moncion et al., “Barriers and facilitators to aerobic exercise implementation in stroke rehabilitation: a scoping review,” 

Journal of Neurologic Physical Therapy, vol. 44, no. 3, pp. 179–187, 2020, doi: 10.1097/NPT.0000000000000318. 
[19] J. E. Sordan, P. C. Oprime, M. L. Pimenta, P. Chiabert, and F. Lombardi, “Lean Six Sigma in manufacturing process: a 

bibliometric study and research agenda,” TQM Journal, vol. 32, no. 3, pp. 381–399, 2020, doi: 10.1108/TQM-08-2019-0207. 

[20] A. Fiaz, N. Ahmad, A. Al-Abri, N. Khurshid, and A. Menegaki, “Exchange rate misalignment: A systematic literature review 
based on citation and content analysis,” OPEC Energy Review, vol. 47, no. 3, pp. 176–196, 2023, doi: 10.1111/opec.12278. 

[21] Y. Geng, R. Zhu, and M. Maimaituerxun, “Bibliometric review of carbon neutrality with CiteSpace: evolution, trends, and 

framework,” Environmental Science and Pollution Research, vol. 29, no. 51, pp. 76668–76686, 2022, doi: 10.1007/s11356-022-
23283-3. 

[22] C. Wu, J. Cenci, W. Wang, and J. Zhang, “Resilient city: characterization, challenges and outlooks,” Buildings, vol. 12, no. 5, 

2022, doi: 10.3390/buildings12050516. 
[23] Q. D. Zhuang, M. K. Hussein, N. F. M. Ariffin, and M. Y. M. Yunos, “Landscape character: a knowledge mapping analysis using 

CiteSpace,” International Journal of Environmental Science and Technology, vol. 19, no. 10, pp. 10477–10492, 2022, doi: 

10.1007/s13762-022-04279-5. 
[24] K. Widziewicz-Rzońca and M. Tytła, “First systematic review on PM-bound water: exploring the existing knowledge domain 

using the CiteSpace software,” Scientometrics, vol. 124, no. 3, pp. 1945–2008, 2020, doi: 10.1007/s11192-020-03547-w. 

[25] A. Şahin and G. Yılmaz, “Local food research: a bibliometric review using Citespace II (1970–2020),” Library Hi Tech, vol. 40, 
no. 3, pp. 848–870, 2022, doi: 10.1108/LHT-07-2021-0227. 

[26] W. M. Jayantha and O. T. Oladinrin, “Bibliometric analysis of hedonic price model using CiteSpace,” International Journal of 

Housing Markets and Analysis, vol. 13, no. 2, pp. 357–371, 2020, doi: 10.1108/IJHMA-04-2019-0044. 
[27] W. W. Chu, N. R. M. Hafiz, U. A. Mohamad, H. Ashamuddin, and S. W. Tho, “A review of STEM education with the support of 

visualizing its structure through the CiteSpace software,” International Journal of Technology and Design Education, vol. 33,  

no. 1, pp. 39–61, 2023, doi: 10.1007/s10798-022-09728-3. 
[28] Y. Junjia, A. H. Alias, N. A. Haron, and N. Abu Bakar, “A bibliometric review on safety risk assessment of construction based on 

CiteSpace software and WoS database,” Sustainability (Switzerland), vol. 15, no. 15, 2023, doi: 10.3390/su151511803. 
[29] J. Zhang, F. Quoquab, and J. Mohammad, “Plastic and sustainability: a bibliometric analysis using VOSviewer and CiteSpace,” 

Arab Gulf Journal of Scientific Research, vol. 42, no. 1, pp. 44–67, 2024, doi: 10.1108/AGJSR-10-2022-0225. 

[30] Y. Jiang, N. J. Mohd Isa, P. Govindasamy, and L. Zhang, “Visual analysis of the hotspots and frontier of research on boarding 
students in China by using CiteSpace—based on the Chinese social studies citation index database (2010-2022),” International 

Journal of Academic Research in Business and Social Sciences, vol. 13, no. 2, Feb. 2023, doi: 10.6007/ijarbss/v13-i2/16326. 

[31] W. Song, Y. Liu, and W. Yang, “Exploration and analysis of research hot topics in ‘sports science’ journal-based on cite space v 
knowledge graph measurement analysis,” The Educational Review, USA, vol. 6, no. 8, pp. 334–340, 2022, doi: 

10.26855/er.2022.08.002. 

[32] Z. Lv, Z. G. Gong, and Y. J. Xu, “Research in the field of exercise and metabolomics: a bibliometric and visual analysis,” 
Metabolites, vol. 12, no. 6, 2022, doi: 10.3390/metabo12060542. 

[33] S. Abadal, A. Jain, R. Guirado, J. López-Alonso, and E. Alarcón, “Computing graph neural networks: a survey from algorithms to 

accelerators,” ACM Computing Surveys, vol. 54, no. 9, pp. 1–38, Dec. 2022, doi: 10.1145/3477141. 
[34] K. S. Rawat and S. K. Sood, “Knowledge mapping of computer applications in education using CiteSpace,” Computer 

Applications in Engineering Education, vol. 29, no. 5, pp. 1324–1339, 2021, doi: 10.1002/cae.22388. 

[35] Y. Li, L. Li, W. Deng, D. Zhu, and L. Hong, “Building integrated photovoltaic (BIPV) development knowledge map: a review of 
visual analysis using CiteSpace,” Buildings, vol. 13, no. 2, 2023, doi: 10.3390/buildings13020389. 

[36] X. Zang, Y. Zhu, Y. Zhong, and T. Chu, “CiteSpace-based bibliometric review of pickup and delivery problem from 1995 to 

2021,” Applied Sciences (Switzerland), vol. 12, no. 9, 2022, doi: 10.3390/app12094607. 
[37] M. I. M. Noor et al., “Photovoice method trends, status and potential for future participatory research approach,” Malaysian 

Journal of Public Health Medicine, vol. 22, no. 1, pp. 252–266, 2022, doi: 10.37268/mjphm/vol.22/no.1/art.1519. 

[38] M. Zamani et al., “Systematic review with meta-analysis: the worldwide prevalence of Helicobacter pylori infection,” Alimentary 
Pharmacology and Therapeutics, vol. 47, no. 7, pp. 868–876, 2018, doi: 10.1111/apt.14561. 

[39] A. Sweeney, N. Clarke, and M. Higgs, “Shared leadership in commercial organizations: a systematic review of definitions, 

theoretical frameworks and organizational outcomes,” International Journal of Management Reviews, vol. 21, no. 1, pp. 115–136, 
2019, doi: 10.1111/ijmr.12181. 

[40] R. B. Viana, C. A. B. de Lira, J. P. A. Naves, V. S. Coswig, F. B. Del Vecchio, and P. Gentil, “Tabata protocol: a review of its application, 

variations and outcomes,” Clinical Physiology and Functional Imaging, vol. 39, no. 1, pp. 1–8, 2019, doi: 10.1111/cpf.12513. 
[41] B. S. Shaw and I. Shaw, “Resistance training as a countermeasure for key non-communicable diseases in low-resource settings: a 

review,” Asian Journal of Sports Medicine, vol. 12, no. 1, pp. 1–8, 2021, doi: 10.5812/asjsm.106588. 

[42] K. B. Evaristo et al., “Effects of aerobic training versus breathing exercises on asthma control: a randomized trial,” Journal of 
Allergy and Clinical Immunology: In Practice, vol. 8, no. 9, pp. 2989-2996.e4, 2020, doi: 10.1016/j.jaip.2020.06.042. 

[43] A. L. Friedlander, H. K. Genant, S. Sadowsky, N. N. Byl, and C. ‐C Glüer, “A two‐year program of aerobics and weight training 

enhances bone mineral density of young women,” Journal of Bone and Mineral Research, vol. 10, no. 4, pp. 574–585, 1995, doi: 
10.1002/jbmr.5650100410. 

[44] A. Banerjee, D. K. Tripathi, and A. Roychoudhury, “The karrikin ‘calisthenics’: Can compounds derived from smoke help in 

stress tolerance?,” Physiologia Plantarum, vol. 165, no. 2, pp. 290–302, 2019, doi: 10.1111/ppl.12836. 
[45] C. Wu, R. Zhang, R. Kotagiri, and P. Bouvry, “Strategic Decisions: Survey, Taxonomy, and Future Directions from Artificial 

Intelligence Perspective,” ACM Computing Surveys, vol. 55, no. 12, 2023, doi: 10.1145/3571807. 

[46] H. Li and Y. Zhang, “Effects of physical activity and circadian rhythm on SCL-90 scores by factors among college students,” 
Behavioral Sciences, vol. 13, no. 7, 2023, doi: 10.3390/bs13070606. 

[47] X.-L. Zhong, D.-L. Sheng, T.-Z. Cheng, and Z.-W. Zhang, “Effect of exercise prescription teaching on exercise quality and mental 

health status of college students,” World Journal of Psychiatry, vol. 13, no. 5, pp. 191–202, 2023, doi: 10.5498/wjp.v13.i5.191. 
[48] N. T. et al., “Regular moderate- to vigorous-intensity physical activity rather than walking is associated with enhanced cognitive functions 

and mental health in young adults,” International Journal of Environmental Research and Public Health, vol. 17, no. 2, 2020. 

[49] P. D. Tomporowski and C. Pesce, “Exercise, sports, and performance arts benefit cognition via a common process,” 
Psychological Bulletin, vol. 145, no. 9, pp. 929–951, 2019, doi: 10.1037/bul0000200. 

[50] Y. Shen and A. Cicchella, “Health consequences of intensive e-gaming: a systematic review,” International Journal of 

Environmental Research and Public Health, vol. 20, no. 3, 2023, doi: 10.3390/ijerph20031968. 

 



Int J Public Health Sci  ISSN: 2252-8806  

 

 Aerobics research in China: characteristics, hotspots, and evolution visualized (Wang Yang) 

977 

[51] J. Zheng, S. Chen, T. C. Tan, and P. W. C. Lau, “Sport policy in China (Mainland),” International Journal of Sport Policy and 
Politics, vol. 10, no. 3, pp. 469–491, 2018, doi: 10.1080/19406940.2017.1413585. 

[52] A. C. Santos, T. J. Turner, and D. K. Bycura, “Current and future trends in strength and conditioning for female athletes,” 

International Journal of Environmental Research and Public Health, vol. 19, no. 5, 2022, doi: 10.3390/ijerph19052687. 
[53] H. H. Turnagöl, Șükran N. Koșar, Y. Güzel, S. Aktitiz, and M. M. Atakan, “Nutritional considerations for injury prevention and 

recovery in combat sports,” Nutrients, vol. 14, no. 1, 2022, doi: 10.3390/nu14010053. 

[54] S. K. Papadopoulou et al., “The key role of nutritional elements on sport rehabilitation and the effects of nutrients intake,” Sports, 
vol. 10, no. 6, 2022, doi: 10.3390/sports10060084. 

[55] C. Thiel, K. Pfeifer, and G. Sudeck, “Pacing and perceived exertion in endurance performance in exercise therapy and health 

sports: a competence-oriented view,” German Journal of Exercise and Sport Research, vol. 48, no. 1, pp. 136–144, 2018, doi: 
10.1007/s12662-017-0489-5. 

[56] S. O’Donovan, C. Palermo, and L. Ryan, “Competency-based assessment in nutrition education: A systematic literature review,” 

Journal of Human Nutrition and Dietetics, vol. 35, no. 1, pp. 102–111, 2022, doi: 10.1111/jhn.12946. 
[57] E. D. Barrio et al., “Plyometric jump training exercise optimization for maximizing human performance: a systematic scoping 

review and identification of gaps in the existing literature,” Sports, vol. 11, no. 8, 2023, doi: 10.3390/sports11080150. 

[58] N. Deng, K. G. Soh, Z. Zaremohzzabieh, B. Abdullah, K. M. Salleh, and D. Huang, “Effects of combined upper and lower limb 
plyometric training interventions on physical fitness in athletes: a systematic review with meta-analysis,” International Journal of 

Environmental Research and Public Health, vol. 20, no. 1, 2023, doi: 10.3390/ijerph20010482. 

[59] J. Han, “An overview study of the development of difficult movements in the 2017 cycle of aerobics competition rules summary,” 
International Journal of Education and Humanities, vol. 11, no. 1, pp. 240–242, Oct. 2023, doi: 10.54097/ijeh.v11i1.13161. 

 

 

BIOGRAPHIES OF AUTHORS  

 

 

Wang Yang     is a Ph.D. candidate at the Universiti Teknologi Malaysia. He is also 

a senior lecturer at the Department of Physical Education, Shanxi Yuncheng University, 

China. He received his bachelor’s and Master’s degrees from Xi ‘a Physical Education 

University in Shaanxi Province, China in 2009 and 2012. At present, he has 13 years of 

college physical education teaching experience. He specializes in physical education, sports 

statistics, and data analysis. He can be contacted at email: wangyang@graduate.utm.my. 

 

  

 

Zainal Abidin B Zainuddin     is a professor in the School of Social Sciences and 

Humanities at Universiti Teknologi Malaysia. He graduated from Edith Cowan University, 

Australia. Expertise: Exercise Physiology, Delayed Onset Muscle Soreness (DOMS), Sports 

Massage, Qualitative Research Methods. His bachelor’s and Master’s degrees are from 

Universiti Putra Malaysia. He has published several papers in Scopus, participated in and 

published several professional books and teaching materials. He plays an important role in the 

field of physical education teaching and research in Malaysia. He can be contacted at email:  

p-zainal@utm.my.  

 

https://orcid.org/0009-0006-6437-8653
https://scholar.google.com/citations?hl=en&view_op=list_works&gmla=AKKJWFc5wDdA-RAhec4qHw6JtYclv9AmvswtGdSqfCyu1MDbUAOUhc8jfMZI4yaerp6N2AutLS95UBayW-1JQw&user=oWX7CyMAAAAJ
https://www.webofscience.com/wos/author/record/KHU-0207-2024
https://orcid.org/0000-0002-3876-8678
https://scholar.google.com/citations?user=5u5qH-EAAAAJ&hl=en&oi=sra
https://www.scopus.com/authid/detail.uri?authorId=8967634000

