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Abstract: This article presents a bibliometric analysis of the scientific landscape surrounding 

passive and anthropometrically personalized standing technologies, with a focus on their global 

evolution and the notable lack of contributions from Latin America. Based on a systematic 

review of 435 peer-reviewed articles indexed in Scopus, IEEE Xplore, and Google Scholar 

between 2010 and 2025, the study applied thematic, geographic, and anthropometric 

customization filters. Findings indicate a highly concentrated body of research in Asia and 

Europe, with leading contributions from the University of Tsukuba and EPFL. Moreover, the 

analysis reveals a persistent gap in integrative approaches that bridge technical design with user-

specific adaptation. No Latin American publications met the combined inclusion criteria, 

highlighting the urgent need to establish a regional research agenda aimed at developing 

accessible, user-tailored, and contextually relevant assistive standing technologies that address 

the region’s specific ergonomic and socio-cultural demands. 

 

Keywords: passive standing, anthropometric personalization, assistive technologies, 

bibliometric analysis, Latin America. 

 

Resumen: Este artículo presenta un análisis bibliométrico del desarrollo científico relacionado 

con tecnologías pasivas y personalizadas de bipedestación, con énfasis en su evolución global y 

la ausencia de contribuciones desde América Latina, a partir de la revisión de 435 artículos 

indexados en Scopus, IEEE Xplore y Google Scholar (2010–2025), se aplicaron filtros 

temáticos, geográficos y de personalización antropométrica. Los resultados evidencian una 

producción altamente concentrada en Asia y Europa, liderada por la Universidad de Tsukuba y 

la EPFL, y una marcada ausencia de enfoques integradores entre diseño técnico y adaptación al 

usuario, no se identificaron artículos latinoamericanos ni estudios que combinen 

simultáneamente los criterios analizados, por lo que se concluye la necesidad de impulsar una 

agenda científica regional que promueva tecnologías asistivas accesibles, personalizadas y 

contextualizadas, respondiendo a las necesidades ergonómicas y sociales propias de la región. 
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1. INTRODUCTION 

 

Standing is an essential function that directly 

influences individuals’ autonomy, quality of life, 

and social inclusion. For people with motor 

disabilities—particularly wheelchair users—

assistive devices that support the transition from 

sitting to standing are a critical resource [1], [2]. 

Although the development of powered exoskeletons 

has progressed significantly at the global level [3], 

their high cost, technological complexity, and 

limited accessibility constrain their adoption in 

regions such as Latin America [4], [5]. 

 

In this context, passive standing mechanisms 

emerge as viable alternatives due to their structural 

simplicity, low manufacturing cost, and ease of 

maintenance [2]. However, their effectiveness 

depends on ergonomic design that takes into 

account the user's individual anthropometric 

characteristics. In Latin America, where resources 

allocated to assistive technologies are limited, the 

development of customized passive devices could 

represent a key strategy to improve access to 

mobility solutions [1], [3]. 

 

Currently, the extent of research on passive standing 

mechanisms within the Latin American context is 

not well known. The lack of studies that integrate 

both the technological perspective and the local 

anthropometric specificities highlights a significant 

gap in the field of assisted rehabilitation [6], [7], [8]. 

 

This article aims to analyze the current state of 

research on passive standing mechanisms through a 

bibliometric study based on specialized databases, 

to identify the main trends and highlight 

opportunities for technological innovation in Latin 

America, emphasizing the need for personalized and 

accessible approaches in the design of these devices 

[9], [10], [11]. 

 

2. METHODOLOGY 

 

This study adopts an exploratory bibliometric 

approach with the aim of characterizing the current 

state of research on passive standing mechanisms 

[12]. This approach is grounded in the principles of 

mixed methods studies, which allow for the 

integration of quantitative and qualitative data to 

provide a more robust understanding of the 

phenomenon under investigation [13], as well as to 

identify opportunities for technological 

development in the Latin American context. The 

global scientific output related to passive devices, 

anthropometric customization, and assistive 

technologies applied to the sit-to-stand transition 

was analyzed. 

 

2.1. Sources of Information 

 

To ensure broad and diverse coverage of the 

available literature, three databases with 

complementary characteristics were selected: 

 

• Scopus: due to their interdisciplinary nature and 

extensive coverage of high-impact indexed 

scientific journals [14], [15], particularly in the 

fields of engineering, health, and technology. 

 

• IEEE Xplore: for their specialized focus on 

electrical engineering, robotics, biomechanics, 

and intelligent systems, including numerous 

articles on exoskeletons and assistive 

technologies [16], [17]. 

 

• Google Scholar: for their usefulness in locating 

grey literature and studies not always indexed in 

traditional databases [18], including theses, 

regional conference proceedings, technical 

reports, and publications in Spanish [19]. 

 

This combination made it possible to capture both 

high-quality formal publications and emerging or 

non-traditional evidence relevant to the Latin 

American context. 

 

2.2. Search Strategy 

 

Search queries were formulated using Boolean 

operators (AND, OR) to combine key terms related 

to the subject of study. These searches were 

conducted between March and April 2025, using the 

following combinations [20]: 

 

• ("Passive exoskeleton" OR "passive assistive 

device") AND ("bipedal stance" OR "sit-to-

stand") 

• ("Bipedal stance" AND "anthropometry" AND 

"customization") 

• ("Assistive technology" AND "Latin America" 

AND "passive mechanism") 
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2.3. Inclusion and exclusion criteria 

 

• Inclusion Criteria: Publications addressing 

passive assistive mechanisms, personalized 

design, ergonomics, applied anthropometry, or 

technologies for standing support, as well as 

studies related to rehabilitation, assisted 

mobility, or the design of physical devices [10], 

[21], [22]. 
 

• Exclusion Criteria: General reviews on active 

exoskeletons or non-passive technologies, 

studies not available in full text, or those focused 

exclusively on simulations unrelated to standing 

support [23], [24], [25]. 

 

2.4. Data Processing and Analysis 

 

The results were organized into frequency tables and 

thematic summaries, and classified according to the 

source database, the number of results per search 

query, and their geographic distribution [21], [22]. 

To explore the relationships among key terms, 

authors, and institutions, the Data Analyst tool—a 

GPT designed for data analytics—was used to 

generate term maps and co-occurrence networks 

[27], [28]. 

 
Table 1: Number of Publications Retrieved per Search Equation 

in Each Database 

 

Search Equation Scopus 
IEEE 

Xplore 

Google 

Scholar 

Google 

Scholar 

(Spanish) 

("Passive 

exoskeleton" 
OR "passive 

assistive 

device") AND 
("bipedal 

stance" OR "sit-

to-stand")  

9 4 412 3 

("Bipedal 

stance" AND 
"anthropometry" 

AND 

"customization")  

0 0 5 0 

("Assistive 

technology" 

AND "Latin 
America" AND 

"passive 

mechanism") 

0 0 2 0 

Source: Own elaboration 

 

Table 1 presents the number of publications 

retrieved per search equation and by database. This 

visualization highlights both well-established 

research lines and those that remain underexplored 

in the region [29].  

 

Finally, a qualitative review of the selected articles 

was conducted, with emphasis on approaches to 

anthropometric customization, type of assistive 

application, and the presence or absence of studies 

focused on Latin America [20], [30]. 

 

3. BIBLIOMETRIC ANALYSIS 

 

The bibliometric analysis was based on the 

integration of three main sources: Scopus, IEEE 

Xplore, and Google Scholar [31]. A total of 435 

unique records were compiled, from which specific 

filtering criteria were applied to identify those most 

relevant to passive standing mechanisms, 

anthropometric customization, and Latin American 

relevance [32]. 

 

3.1. Application of filtering criteria 

 

A cada artículo se le aplicaron cuatro criterios 

evaluativos: 

 

• Technical Filter (F_Technical): Presence of 

terms such as passive exoskeleton, bipedal 

stance, sit-to-stand, or passive assistive device 

[33], [34]. 

 

• Regional Filter (F_Latam): Explicit mention of 

Latin America or countries in the region. 

 

• Customization Filter (F_Custom): Presence of 

terms such as customization, anthropometry, or 

ergonomics [35], [36]. 

 

• Temporal Filter (F_YearRange): Publications 

between the years 2010 and 2025 [11], [14]. 

 
Table 2: Summary of Filtering Combinations 

 

F_Technical F_Latam F_Custom 
F_Year 

Range 

No. 

papers 

FALSE FALSE FALSE FALSE 143 

FALSE FALSE FALSE TRUE 211 

TRUE FALSE FALSE FALSE 45 

TRUE FALSE FALSE TRUE 31 

FALSE FALSE TRUE TRUE 2 

Source: Authors’ own elaboration 

 

As shown in Table 2, most of the articles meet only 

one or two criteria at most. Specifically, 211 articles 

were identified within the defined time range, and 

45 with a technical focus—for example, the work by 

Umar et al. (2022) [37] on the design of 

exoskeletons for individuals with paraplegia. 
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However, none of the combinations explored 

simultaneously meet three or more criteria, not even 

the intersection between technical focus and 

anthropometric customization. This finding reveals 

a significant fragmentation in literature, where 

studies tend to address isolated components but lack 

a comprehensive approach [31], [32] that integrates 

technological dimensions, geographic context, and 

user adaptation in the development of passive 

standing technologies [38]. 

 

3.2 Temporal Evolution and Concentration by 

Database 

 

The distribution of relevant articles by year shows a 

steady output between 2016 and 2025, with peaks in 

2018 and 2022. Most publications come from 

Scopus and Google Scholar, while IEEE has the 

lowest volume but the highest thematic precision. 

 

 
Fig. 1. Annual evolution of relevant publications (2010–2025). 

 

Figure 1 shows that academic output on passive 

standing mechanisms has been increasing since 

2016, with notable peaks in 2018 and 2022 [31]. 

Google Scholar accounts for the highest volume of 

publications, partly due to its coverage of grey 

literature, while Scopus and IEEE contain fewer 

entries but are more thematically aligned with the 

design and application of assistive technologies [7]. 

 

3.3 Analysis by authors, institutions, and 

countries 

 

The most frequently cited authors were Kadone H., 

Suzuki K., and Granados-Páez D.F., primarily 

affiliated with the University of Tsukuba (Japan). 

Other prominent institutions were in China, South 

Korea, Germany, and the United States [39], [40]. 

Table 3 presents a consolidated analysis of the 

institutions that contribute most significantly to the 

development of passive standing mechanisms, 

revealing a highly centralized concentration. The 

University of Tsukuba (Japan) leads by a wide 

margin, followed by EPFL (Switzerland), both of 

which have well-established research lines in 

assistive robotics and advanced ergonomics [35], 

[41]. The remaining contributions come mainly 

from Asian institutions with strong traditions in 

mechanical engineering, particularly in China [42]. 

This scenario reflects a clear hegemony in scientific 

production, entirely disconnected from the Latin 

American context, underscoring the critical need to 

promote research within the region to develop 

solutions adapted to its anthropometric, economic, 

and social realities. 

 
Table 3. Leading institution 

 

Institución País 
No 

paper 

University of Tsukuba Japan 8 

EPFL – Swiss Federal Institute of 
Technology 

Switzerland 2 

Xi’an Jiaotong University – College 

of Mechanical & Electrical 
Engineering 

China 1 

Xi’an University of Science and 
Technology – College of Mechanical 

Engineering 

China 1 

KAIST – Korea Advanced Institute of 
Science and Technology (Daejeon) 

South Korea 1 

Source: Authors’ own elaboration 

 

3.4 Thematic analysis by keywords 

 

Among the most frequent terms were: sit-to-stand, 

lower-limb exoskeleton, postural control, mobility 

support, and ergonomic optimization [11]. No 

combinations were found with terms such as Latin 

America or custom anthropometry. 

 

Figure 2 presents a word cloud generated from the 

textual analysis of articles with a technical focus on 

passive mechanisms. The most prominent terms—

such as 'stand,' 'mobility,' 'support,' 'exoskeleton,' 

'ergonomic,' and 'control'—clearly reflect the 

predominant interest in devices designed to assist 

postural transitions [43] and optimize mobility for 

users with physical limitations. These concepts 

point to developments centered on structural body 

support, particularly in the lower limbs. 

 

It is worth noting the complete absence of terms 

related to the Latin American context or to 

anthropometric customization, which reinforces the 

evidence of a lack of contextualized studies adapted 

to the region’s bodily and socioeconomic diversity 

[44]. This semantic and thematic gap highlights a 

clear opportunity to guide future research toward 

inclusive design and technological localization [45]. 
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Fig. 2: Keyword cloud in technical articles on passive 

mechanisms 

 

3.5 Latin American Presence 

 

Despite the total volume of articles reviewed, no 

study was identified with: 

 

• Latin American institutional affiliation. 

• Morphological analysis based on local 

populations. 

• Publication in Spanish addressing passive 

standing mechanisms. 

 

Only two peripheral studies were identified in 

Colombia and Peru, related to rehabilitation or 

assisted mobility [46], but without a direct 

connection to customized passive devices. This 

finding reinforces the conclusion regarding the 

regional gap in this line of research. 

 

4. DISCUSSION 

 

4.1 Thematic fragmentation and lack of 

integration 

 

The results of the bibliometric analysis reveal 

significant fragmentation in the literature on passive 

standing mechanisms [47]. Although 45 articles 

with a technical focus were identified, none 

simultaneously combined this focus with 

anthropometric customization or regional context, 

indicating a lack of comprehensive approaches [48]. 

The finding that only 41 articles specifically address 

postural transition or bipedal stance confirms that 

this subtopic represents the dominant core; 

however, it is approached in an isolated and 

technical manner, without consideration of user-

specific ergonomic variables [49]. 

 

4.2 Geographic concentration of scientific 

production 

 

The institutional analysis revealed that scientific 

production is highly concentrated in a few academic 

hubs located in Asia and Europe [50]. The 

University of Tsukuba (Japan) leads by a wide 

margin in the number of publications, followed by 

EPFL (Switzerland) and a few Chinese and South 

Korean institutions with only a single publication 

each [51]. No Latin American institution was 

identified as having made relevant contributions to 

the topic, highlighting a critical absence of regional 

participation in the development of passive assistive 

technologies [52]. 

 

4.3 Latin American gap: a challenge and an 

opportunity 

 

The absence of institutions, articles, or 

collaborations from Latin America reveals a 

structural gap in knowledge generation within this 

field. This situation not only limits regional 

technological advancement but also perpetuates 

dependence on imported solutions, which do not 

always address the ergonomic, anthropometric, or 

socioeconomic needs specific to Latin American 

countries [53], nor the psychosocial impact 

associated with the use of non-adapted technologies 

[54]. Nevertheless, this deficiency represents a 

strategic opportunity to establish locally driven 

research lines, adapted to the regional context and 

oriented toward inclusion, personalization, and 

sustainability. 

 

4.4 Misalignment between technology and user 

adaptation 

 

The semantic analysis of the articles revealed a clear 

predominance of functional terms such as support, 

mobility, exoskeleton, and ergonomic, with no 

significant presence of concepts related to 

personalization, custom anthropometry, or 

contextual design. This confirms that current 

developments prioritize structural functionality over 

individual adaptability, limiting their applicability 

to populations with diverse morphologies or specific 

disability conditions—including preventable 

clinical risks such as pressure ulcers [55], [56]. This 

misalignment represents a critical gap that must be 

addressed in future interdisciplinary research. 

 

4.5 The need for a regional scientific agenda 

 

In light of this scenario, there is an urgent need to 

establish a Latin American research agenda that 

integrates technical design, anthropometric 

customization, and sociocultural context. This 

agenda should promote the development of low-

cost, ergonomically adaptable passive mechanisms, 

with a focus on the realities of local users [57]. 
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Additionally, it could foster collaboration among 

universities, rehabilitation centers, and technology 

sectors to advance toward scientific and 

technological autonomy in the field of postural 

assistance. 

 

5. CONCLUSIONS 

 

This bibliometric and thematic study has 

systematically identified the current state of the 

scientific literature on passive standing 

mechanisms, with an emphasis on their integration 

with anthropometric customization and regional 

context. 

 

The results reveal a scientific output highly 

concentrated in a small group of institutions, with 

the University of Tsukuba (Japan) as the dominant 

contributor, followed by EPFL (Switzerland) and 

several Asian university centers. In contrast, no 

participation from Latin American institutions was 

identified, highlighting a concerning absence in the 

development of assistive technologies adapted to 

local realities. 

 

A considerable thematic fragmentation was also 

observed: studies tend to focus on purely technical 

or biomechanical aspects, such as the sit-to-stand 

transition and structural assistance, without 

accounting for users' anthropometric variability or 

their environment. The lack of proposals that 

integrate personalization and context limits the real-

world applicability of the developed devices and 

excludes populations with specific needs, such as 

those in Latin America. 

 

This scenario highlights the urgent need to promote 

interdisciplinary and locally relevant research that 

integrates engineering, ergonomics, rehabilitation, 

and user-centered design. It underscores the 

importance of establishing a Latin American 

scientific agenda to address the design of passive 

standing mechanisms from a comprehensive, 

inclusive, and sustainable perspective. 

 

6. CLOSING REMARKS AND FUTURE 

OUTLOOK 

 

This study not only reveals thematic and geographic 

concentration in research on passive standing 

mechanisms but also clearly exposes a structural gap 

in Latin American scientific participation. This 

absence should not be viewed solely as a deficiency, 

but rather as a strategic opportunity for the region: 

the possibility of leading initiatives that integrate 

accessible technology, anthropometric 

customization, and contextual sensitivity. 

 

In the face of Asian and European hegemony in this 

field, it becomes essential to develop a regional 

research agenda that integrates biomedical 

engineering with human movement sciences, 

ergonomics, and inclusive design. Such an agenda 

would not only help reduce external technological 

dependence but also generate relevant, culturally 

adapted solutions tailored to the realities of Latin 

American users, who continue to face barriers in 

mobility, rehabilitation, and postural autonomy. 

 

Researchers, universities, and healthcare centers in 

Latin America are thus invited to fill this gap with 

leadership and an interdisciplinary vision, actively 

contributing to a field of high social, scientific, and 

technological relevance. 
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