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Abstract: Workplace noise creates negative impacts on human health; therefore, preventive and 

control actions are compulsory, and sound absorption is one of the ways to prevent and control noise 

by minimizing noise exposure through the use of sound-absorbing materials. As such, an analysis 

dealing with the distribution of articles on sound absorption needs to be conducted as a basis for future 

researchers’ opportunities and interests. This study applied a bibliometric method, involving several 

stages: A Scopus data search stage using the keyword category “Sound and Absorption” (18,325), followed 

by a filtering stage for the year range 2015–2024 (8979), article type (5967), English language (5368), 

keyword “sound absorption” (1730), and journal type (document) (1720). The data analysis stage was 

conducted using the VOSviewer application (version 1.6.19) and Biblioshiny from Bibliometrix 3 with 
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RStudio (version 4.3.1) to display bibliometric visualization maps. The results show sound absorption 

topics spreading in fields as material science (24.8%), physics (22.2%), engineering (22.2%), and 

environmental science (5.1%). China was the highest contributor, with more than 700 publications. There 

was an increasing trend in the number of article documents from 2015 (68) to 2024 (332). The journal with 

the most publications (219) and citations (4,606) was Applied Acoustics. The analysis found four clusters: 

Cluster 1 in red color (47 items), Cluster 2 in green color (46 items), Cluster 3 in blue color (15 items), and 

Cluster 4 in yellow color (10 items). Based on the analysis results, it can be concluded that sound 

absorption is still a current study trend that can be the basis for study opportunities in the topic of 

sound absorption for noise control. 

Keywords: noise; sound absorption; noise reduction; bibliometric 

 

1. Introduction  

Noise problems frequently occur because of the use of machines to improve goods, services, and 

productivity for human needs, causing negative impacts on humans, such as psychological disorders [1], 

cardiovascular disorders [2], and physiological disorders [3,4], among others. Statistics show that long-

term exposure to noise is prone to cause physiological and psychological impacts, including increased 

stress, higher emotional levels, lack of sleep, and disrupted communication [5,6]. According to the 

Minister of Manpower Regulation No. 5 of 2018, noise is an unwanted sound coming from production 

machines or work equipment, which at a certain level can cause hearing problems [7]. This forces 

workplace managers to measure and control the noise in order to achieve exposure levels below the 

threshold limit value, which aims to prevent the negative impacts of noise.  

Receiver control aims to minimize the noise heard by the receivers, while source control focuses 

on minimizing the amount of noise produced at the source [6,8]. A common method to handle noise is 

to use sound-absorbing materials or structures to convert sound energy into thermal or strain energy, 

thus eliminating it [9]. Installing sound-absorbing materials inside buildings is a valuable way to 

minimize noise. Generally, sound-absorbing materials are divided into resonant absorbers and porous 

absorbers [9–11]. 

In the field of environmental engineering and modern acoustic engineering, the development of 

sound-absorbing materials does not merely focus on acoustic efficiency but also on sustainability and 

its environmental impact. Recent studies emphasized that natural porous materials such as plant fibers, 

agricultural waste, and biomass-based materials significantly minimize noise compared to synthetic 

materials [12]. Furthermore, optimized micro-structure material development, such as gradient porous 

composites and bio-based resonators, is proven to increase the absorption coefficient by 0.85 at 

medium frequencies [13]. This highlights the importance of a multidisciplinary approach between 

material engineering, acoustics, and sustainability in facing the challenges of industrial noise control. 

In recent international studies, the focus has not only been on the absorption coefficient but also 

on the development of sustainable and effective wide frequency ranges. Review studies showed that 

porous materials are still the primary option as they offer thorough performance in the mid-high 

frequency range and adaptability through the optimization of their porous structure. Moreover, 

composites and gradient pore structures (gradient porous composites) have been reported to increase 

sound absorption by utilizing variations in particle/pore sizes to broaden the absorption band [13]. The 

parallel composite approach, which combines perforated panel resonators and porous materials, also 
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shows ultra-broadband performance, making it effective in minimizing noise in the low to medium 

frequency range [14]. On the other hand, experimental studies highlighted the real potential of 

biomass-based materials such as agro fibers (kapok, coir, corn husk) and wood residues as 

environmentally friendly sound absorbers with competitive performance after proper treatment and 

structural design [15]. These results stress the significance of the integration between structural design (e.g., 

pore gradient, composite resonator) and the selection of bio-based materials for effective and 

sustainable industrial noise control solutions. 

Studies on sound absorption are in line with the fast-paced advancement of science. Xu et al. [16] 

found improved sound absorption by size gradient granular materials due to the Brazil-nut effect. Mei 

et al. [14] studied ultra-broadband sound absorption via a parallel composite structure consisting of 

perforated panel resonators with tube bundles and porous materials. Pan et al. [17] evaluated the 

preparation and characterization of carbon nanotubes coated on expanded perlite as sound absorption 

composite materials. Liu et al. [18] demonstrated the sound absorption characteristics of agro-sourced 

kapok fibrous materials. Liu et al. [19] studied the sound absorption of porous materials perforated with 

holes with gradually varying radii. Li et al. [20] examined an acoustic impedance structure consisting of 

a perforated panel resonator and porous material for low-to-mid frequency sound absorption.  

Porous materials are classified into synthetic materials (organic and inorganic) and natural 

materials. Synthetic fibers are widely used as conventional sound absorption materials, although there 

are negative impacts on the environment. Studies on sound absorption have advanced toward 

environmentally friendly products over the last decade, along with the global awareness of eco-friendly 

materials. Natural materials recently evaluated as study materials include waste palm oil [21], date palm 

and wheat straw [22], Eucalyptus globulus leaves and straw fibers [23], water hyacinth stems [24], Yucca 

gloriosa fibers [25], natural jute [26], pineapple leaf fibers, wood fibers [27] hemp fibers [28], corn 

husk fibers [29], sugarcane bagasse fibers [30], areca palm sheath fibers [31], and natural kenaf fibers [32].  

Recent advances in multifunctional composite materials also emphasize the integration of sound 

absorption with additional functions such as vibration damping and mechanical energy absorption, which 

are highly relevant for noise reduction applications in industrial and transportation environments [33]. 

Furthermore, bioinspired metamaterials with hierarchical architectures have revealed previously 

unobserved mechanisms for mechanical wave energy absorption, through a combination of local 

resonance and energy dissipation across structural scales [34]. 

Based on the preceding discussion, it is necessary to identify and review previous work to analyze 

and evaluate the development of the sound absorption topic before further studies in related areas. 

Therefore, numerous review articles need to be explored as outputs, providing a comprehensive 

overview of sound absorption as an effort to mitigate the negative impacts of excessive noise. As a 

subsequent step, this study employs bibliometric analysis, a quantitative approach that focuses on the 

evolution of studies and literature, enabling the identification of trends and the popularity of sound 

absorption studies. Moreover, this method assists researchers in recognizing collaboration networks 

and relevant sources. Bibliometric studies are widely applied to assess the influence of publications 

within a specific domain and to evaluate the impact of particular disciplines or scholars [35]. Therefore, 

it is necessary to conduct a literature review on sound absorption entitled “Bibliometric Analysis: A 

Literature Review on Sound Absorption as a Basis for Addressing Noise Issues.” 

2. Materials and methods 

The bibliometric analysis in this study was conducted by selecting keywords from the Scopus 

database. The initial keyword search on Scopus used the terms “sound and absorption”, resulting in 
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18,325 documents. The filtering stage aimed at selecting only works published between 2015 and 

2024 (January 1, 2015–December 31, 2024) (8979), of article type (5967), in English (5368), with the 

keyword “sound absorption” (1730), and of journal type document (1720). The parameters used were 

noise, sound, and absorption. The flow diagram of the literature screening and selection process is 

presented in Figure 1. 

 

Figure 1. Flow diagram of the literature screening and selection process (Source: Authors’ analysis). 

The analysis was the final step in this study, encompassing data processing and analysis using 

VOSviewer and Biblioshiny, which are applications used to generate bibliometric visualization maps. The 

analysis was conducted on the numerical data of the selected scientific publications. Some of the analyzed 

categories included the number of citations received by a publication, the increase or decrease in study 

trends within a specific field, the extent of collaboration among researchers, and other related indicators. 

Data processing of the selected Scopus data was carried out by exporting the files into CSV format, 

with the options including citation information, bibliographical information, abstract and keywords, 

funding details, and other information, which were then exported into an Excel document. This method 

employed several key metrics, including the evolution of publications, journals, contributing 

institutions, contributing countries, changes in study areas, author analysis, keyword analysis, and the 

examination of various networks such as co-occurring subjects, journals, citation patterns, 

collaboration trends, and clusters. To obtain these metrics, several software tools were used. The 

software employed for this review article included VOSviewer (version 1.6.19) and Biblioshiny from 

Bibliometrix 3 using RStudio (version 4.3.1) [36]. 

3. Data collection  

3.1. Data information 

The analysis of 1720 Scopus documents was conducted using Biblioshiny, resulting in data 
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information to be further analyzed. Table 1 presents the main information about the data, including 

document contents, authors, author collaboration, and document types. 

Table 1. Scopus data information on sound absorption. 

Description Results 

Main information about data 

Timespan 2015–2024 

Sources (journals, books, etc.) 407 

Documents 1720 

Annual growth rate (%) 19.27 

Document average age 3 

Average citations per document 15.88 

References 55,545 

Document contents 

Keywords Plus (ID) 8035 

Author's keywords (DE) 3760 

Authors 

Authors 3870 

Authors of single-authored documents 50 

Author collaborations 

Single-authored documents 68 

Co-authors per document 4.52 

International co-authorships (%) 20.06 

Document types 

Article 1720 

3.2. Analysis of scientific fields on sound absorption 

By analyzing 1720 Scopus documents on sound absorption, the percentage of scientific fields 

studying this topic was identified. Figure 2 reveals that studies on sound absorption are mostly found 

in the field of materials science (24.8%), followed by physics (22.2%), engineering (22.2%), and 

environmental science (5.1%). This confirms that the literature on sound absorption from 2015 to 2024 

can be utilized as a foundation for developing further studies on sound absorption to address noise-

related issues. Such development should take into account perspectives from materials science, physics, 

environmental science, and engineering. The percentages shown also indicate that these fields provide 

sufficient opportunities and references for future studies. 
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Figure 2. Sound absorption distribution studies across scientific fields (Source: Authors’ 

analysis based on Scopus data, 2025). 

3.3. Analysis of country contributions to publications 

Through the analysis of 1720 Scopus documents, the ten countries contributing the most 

publications on sound absorption are China, South Korea, India, Spain, the United States, Iran, 

France, Turkey, Canada, and Italy. Figure 3 illustrates that among these countries, China is the 

leading contributor, with more than 700 publications from 2015 to 2024, while Italy has the fewest, 

with around 50 publications. This result indicates that the topic of sound absorption has attracted 

global attention and has been studied across various countries. Therefore, in future studies, these 

ten countries can serve as valuable references for identifying emerging theories, methods, and 

developments in the field of sound absorption to address noise-related issues. 

 

Figure 3. Distribution of countries publishing articles on sound absorption (Source: 

Authors’ analysis based on Scopus data, 2025). 

3.4. Analysis of annual publications 

The analysis of 1720 Scopus documents on sound absorption provides a comparison of the annual 

number of articles related to this topic. Figure 4 and Table 2 show that the number of articles published on 

sound absorption increased from 68 in 2015 to 332 in 2024, indicating a significant growth in publications 

on this topic over the 2015–2024 period. Although there was a slight decline in 2017 and 2023, the number 
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of publications rose again this year, indicating a long-term upward trend in the development of studies 

related to sound absorption. This phenomenon presents a promising opportunity in the coming years 

to attract greater study interest in discovering new theories, methods, and innovations on sound 

absorption as an effort to reduce noise, while simultaneously opening prospects for the continuity and 

sustainability of studies on this topic. 

 

Figure 4. Annual growth in the number of articles related to sound absorption (Source: 

Authors’ analysis based on Scopus data, 2025). 

Table 2. Annual publications on sound absorption. 

Year Articles 

2015 68 

2016 95 

2017 72 

2018 104 

2019 118 

2020 131 

2021 212 

2022 314 

2023 274 

2024 332 

3.5. Journal analysis by number of publications 

The analysis of 1720 Scopus-indexed documents using the Biblioshiny application on the topic 

of sound absorption produced information on the ten journals with the highest number of publications. 

These include Applied Acoustics (219), Construction and Building Materials (46), Journal of Natural 

Fibers (46), Materials (46), Journal of Sound and Vibration (43), Journal of the Acoustical Society of 

America (43), Journal of Building Engineering (28), Polymers (27), Materials and Design (25), and 

Textile Research Journal (25). Figure 5 shows that the journal that most frequently publishes studies 

on sound absorption is Applied Acoustics, while the one with the least amount of publications is Textile 

Research Journal. The emergence of journals and their publication numbers reflects the growing 

attractiveness of this field. Consequently, this provides a strong foundation for the advancement of 

future studies, as these journals can serve as primary references for new insights and scientific 

developments related to sound absorption as an improved approach to addressing noise problems. 
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Among them, Applied Acoustics can be considered the primary reference source, as it contains the largest 

number of publications on the topic of sound absorption. 

 

Figure 5. Analysis of journal relevance related to sound absorption (Source: Authors’ 

analysis based on Scopus data, 2025). 

3.6. Analysis of article impact on citations 

The analysis of 1720 Scopus-indexed documents using the Biblioshiny application on the topic 

of sound absorption produced information on the ten journals with the highest citation counts for 

published articles related to sound absorption. Figure 6 illustrates that the journal with the greatest 

number of citations in this field is Applied Acoustics, with a total of 4606 citations. This phenomenon 

indicates a continuous progression of efforts in the topic of sound absorption, suggesting that this 

subject remains of high interest to current researchers. It can also be predicted that the trend will persist 

in future studies, leading to new discoveries and scientific advancements in sound absorption as an 

increasingly effective approach to addressing noise-related problems. 

 

Figure 6. Citation impact of articles and journal occurrence (Source: Authors’ analysis 

based on Scopus data, 2025). 
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The citation performance of articles in Applied Acoustic journal reflects the strong interest and 

ongoing development in the field of sound absorption. 

3.7. Co-occurrence analysis—All keywords 

The co-occurrence analysis (all keywords) illustrates the frequency, co-presence, and proximity 

of related keywords, consisting of terms that are broadly similar and associated with the same subject 

area. This approach serves as a content analysis method that generates a visual semantic map, revealing 

the cognitive structure of the investigated subject through the use of author-defined keywords [37]. 

Examining the network structure in which keywords appear together is considered one of the most 

effective methods for identifying scientific trends and themes that have evolved over time, achieved 

through a concise and summarized visual representation in the form of a map [38]. 

In this analysis, the VOSviewer application was utilized to process and analyze 1720 Scopus-indexed 

article documents, with a minimum occurrence threshold of 30 keywords. Figure 7 illustrates that four 

clusters were identified: Cluster 1 (red), Cluster 2 (green), Cluster 3 (blue), and Cluster 4 (yellow). 

 

Figure 7. Co-occurrence analysis: All keywords related to the topic of sound 

absorption (Source: Authors’ analysis based on Scopus data, 2025). 

Cluster 1, represented in red (47 items), broadly encompasses topics such as sound insulation, acoustic 

noise, noise abatement, sound absorption properties, thermal insulation, and other related subjects. 

Cluster 2, represented in green (46 items), broadly encompasses topics such as sound-insulating 

materials, sound absorption, acoustic impedance, porous materials, metamaterials, absorption 

performance, and other related themes.  

Cluster 3, represented in blue (15 items), primarily covers topics related to the sound absorption 

coefficient, architectural acoustics, and impedance tubes.  

Cluster 4, represented in yellow (10 items), broadly includes topics such as damping, rubber, and 

sound absorption characteristics.  
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4. Discussion 

Based on the above analysis, the author concludes that previous studies on sound absorption, as 

a fundamental aspect of noise control research, should carefully consider the principles of physics. 

Theories, methods, and equipment derived from physical acoustics play an essential role in 

understanding and optimizing material behaviour. Studies applying physics-based concepts have 

shown that acoustic materials with expansion structures exhibit broader and more periodic sound 

transmission loss (STL) characteristics. Furthermore, when the area expansion ratio (m = cavity cross-

sectional area/inlet or outlet port cross-sectional area) increases, the STL curve displays higher peaks 

or domes. Similarly, a higher perforation area ratio (r = perforation area/total area) and smaller 

perforation diameter in acoustic materials allow for greater sound absorption across a wide frequency 

range. Since these three factors (expansion ratio, perforation ratio, and perforation diameter) are 

interdependent, current material design approaches often adopt an optimization strategy that balances 

all three parameters [39]. The impedance tube apparatus, as a fundamental instrument in physical 

acoustics, is used to measure the sound absorption coefficient (SAC). For instance, one study measured 

the SAC of both control and treated samples using the two-microphone transfer function method with 

an impedance tube kit (Model: Type 4206, B&K Company, Nærum, Denmark), pulse analysis software, 

and a spectrum analyser (Model: Type 3560, B&K Company, Nærum, Denmark), in accordance with 

ISO 10534-2:2001 standards [40]. 

The literature on sound absorption as a foundation for noise control studies should also take into 

account the field of materials science. This discipline provides essential theoretical and practical 

knowledge for selecting appropriate materials to be used as sound absorbers in noise prevention and 

control efforts. For instance, studies have shown that in porous absorbers made of fibrous materials, 

sound waves typically propagate through interconnected pore networks. Due to the extremely small 

pore size and the interaction between sound waves and the pore walls, viscous and thermal dissipation 

occur, converting the sound wave energy into heat [41]. Moreover, the field of engineering must also 

be considered in sound absorption studies, as it plays a critical role in determining factors that influence 

noise reduction performance. These include thickness (sound absorption increases with greater 

material thickness), density (higher density increases energy loss due to more complex sound pathways 

or tortuosity within the absorber), and tensile strength (which reflects the mechanical suitability of 

fibers). Studies indicate that sustainable construction materials such as sugarcane bagasse waste 

demonstrate competitive thermal and acoustic performance, making them viable alternatives for 

environmentally friendly sound absorption applications [25,30,32,42]. 

Contemporary empirical insights illustrate that human auditory perception tends toward a 

frequency spectrum of 50–6000 Hz. This distinguishable spectrum is further divided into three distinct 

sub-ranges: A low-frequency resonance encompassing and falling below 300 Hz, a mid-frequency 

domain spanning 300–2000 Hz, and a high-frequency range extending beyond 2000 Hz. It is the mid-

frequency domain that encapsulates the full range of sounds that make up the everyday human auditory 

experience. This includes speech, animal vocalizations, and musical sonorities [21]. 

The sound absorption process can be understood as a longitudinal pressure wave that moves along 

the particles in the medium. Friction phenomena occur between air particles and materials, which 

causes sound energy to dissipate into heat. Sound absorption coefficient tests are carried out at different 

frequencies, usually at 250, 500, 1000, and 2000 Hz [43]. Acoustic waves must pass through a more 

torturous path; therefore, acoustic energy is dissipated into heat during its propagation due to the 

viscous friction of air particles, and thus SAC increases [29]. 

The literature on sound absorption as a foundation for noise control studies should also 
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incorporate insights from environmental science, particularly regarding the use of natural fibers as 

sound-absorbing materials. These natural materials are porous, allowing sound energy to dissipate 

within their pores. They are lightweight and offer additional advantages such as environmental 

friendliness and non-toxicity [44]. Natural fibers derived from agricultural waste (rice straw, wheat 

straw, husks, vegetable residues, banana stems, jute fibers, peanut shells, sawmill residues, coconut 

coir, and cotton stalk) can serve as sustainable alternatives to synthetic fibers for acoustic absorption 

materials. These fibers are easily available and biodegradable, making them ideal for long-term noise 

reduction practices [29,45]. Eco-friendly materials (natural fibers) are produced and utilized to 

minimize environmental degradation because they are biodegradable, renewable, and sustainable. 

Moreover, these materials contribute to waste reduction and decrease dependency on non-renewable 

raw resources. The integration of environmentally friendly materials represents a crucial step toward 

achieving a more sustainable future [46]. 

Natural fibers (cellulose, hemicellulose, lignocellulose) are fibers produced through earth 

processes or from the bodies of plants or animals. Natural fibers are abundant and relatively easy to 

obtain. Natural fiber-reinforced composites have a significant impact on the acoustic field. The 

superior acoustic qualities of natural fibers are a result of their capacity to absorb sound. The use of 

organic fiber composites in building soundproofing is becoming increasingly important in the modern 

world. Modifying the composition, porosity, thickness, and other characteristics of natural fibers can 

change how well they absorb sound. Most natural fibers behave like porous absorbers in terms of sound 

absorption. The best durability for acoustic applications is provided by the way these natural fibers are 

bound with a binder. Composites made from natural fibers are inexpensive and biodegradable [47]. 

The author also observes that the results of the bibliometric analysis of thousands of international 

publications on sound absorption published during the 2015–2024 period indicate a significant 

increase in global study interest and direction. Based on the results of this study, the field of sound 

absorption is predominantly represented by studies in materials science (24.8%), physics (22.2%), and 

engineering (22.2%), reflecting its multidisciplinary nature and the synergy across scientific domains [48]. 

The author believes that this trend signifies a paradigm shift, from merely achieving acoustic efficiency 

toward the innovation of sustainable and environmentally friendly materials. 

The noise reduction coefficient (NRC) is determined by taking the arithmetic mean of the sound 

absorption coefficients (α) at frequencies of 250, 500, 1000, and 2000 Hz (ASTM C423 2017): 

      (1) 

The NRC value indicates a material's ability to absorb sound. Like α, an NRC value of 0 indicates 

perfect sound reflection, while an NRC value of 1 indicates perfect sound absorption. 

The average sound absorption (SAA), as defined by ASTM C423-09a, is calculated as the 

arithmetic mean of 12 1/3-octave band sound absorption coefficients (α) in the frequency range 200–

2500 Hz (as shown in Eq (1)). This indicates a material's ability to absorb sound across a broader 

frequency spectrum. Similar to the NRC, an SAA value of 0 indicates perfect sound reflection, while 

an SAA value of 1 indicates perfect sound absorption. 

  (2) 

Each α represents the sound absorption coefficient at its respective frequency. For example, α 200 

indicates the coefficient at 200 Hz, α 250 at 250 Hz, and so on [49]. 
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The analysis also indicates that China ranks as the leading country in scientific publications 

related to sound absorption, followed by the United States and Japan, while Applied Acoustics stands 

out as the most productive and influential journal in this field [16,48]. Accordingly, the author suggests 

that future study directions in this domain should focus on strengthening international collaborations, 

increasing the utilization of natural materials, and employing bibliometric approaches to identify 

emerging trends, key keywords, and underexplored gaps. 

Furthermore, the author emphasizes that the bibliometric approach not only provides statistical 

insights but also serves as a strategic tool for formulating a study roadmap in noise control studies 

based on sound absorption. The results of this study may serve as both academic and practical 

foundations for guiding future innovations in sustainable sound-absorbing materials through the 

integration of acoustic physics, material engineering, and environmental science. Thus, sound 

absorption studies should not be viewed solely from a technological standpoint but also as a 

contribution to achieving the Sustainable Development Goals (SDGs), particularly in the areas of 

industry, innovation, and environmental sustainability [12,50]. 

5. Conclusions 

Based on the above analysis, it can be concluded that the topic of sound absorption remains a 

current study trend, with a consistently upward trajectory in publication growth. Studies on sound 

absorption as a key approach in noise control have revealed patterns in publications, journals, citations, 

article clusters, and country contributions, each providing a strong foundation for future study 

opportunities and scholarly interest in this field. Furthermore, it is essential to consider the 

multidisciplinary aspects of this topic, particularly the contributions from materials science (24.8%), 

physics (22.2%), engineering (22.2%), and environmental science (5.1%). 
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