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Background: The purpose of this study was to develop a bibliometric review of
literature related to Boccia, aiming to analyse relevant information related to the
adapted sport, and determine the existing relationships/networks between the
different authors and countries, as well as methodological procedures
of publications.
Methods: The Web of Science database was used, considering the keywords
“Boccia” OR “Bocha” AND “Sport”, applying the filter “topic” to identify
documents containing this term in the title, abstract, or keywords. A total of
89 studies were found and 38 selected based on the criteria, published until
November 2024.
Results: From 2012 forward, the number of studies increased by 81.87% from
2017 to 2024, with a notable rise between 2017 and 2020. Two documents
had 20 or more citations, and a total of 119 authors were associated with 38
selected documents, an average of 3.6 authors per document. Portugal and
Spain present the highest number of documents (n= 9), but Spain has more
than twice thecitations compared to Portugal (58 vs.17). From a total of 29
resources, Springer Nature had the highest number of studies indexed in its
platforms (n= 7). A total of 92 keywords were identified, and the terms with
the highest occurrence were “boccia” (n= 17), “rehabilitation” (n= 4), and
“disability” (n= 4). Brazil and Indonesia were the countries with the most
recent scientific production, and 90.6% of the studies were written in English
and 9.4% in Spanish.
Conclusions: The findings emphasize the limited research output in Boccia,
particularly regarding performance analysis, coaching methodologies, and
athlete development. Future studies should explore training strategies,
physiological demands, and the impact of Boccia on athleteś development
and social inclusion.
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1 Introduction

In recent times, there has been a solid increase in the number

of sports available for people with disabilities, at a recreational and

competitive level, creating more opportunities for these athletes to

participate in sports (1, 2). Adapted sports foster physical and

emotional health, helping individuals with disabilities to focus on

their potential (3, 4) and promoting numerous benefits to its

practitioners, such as confidence and self-efficacy (1) and higher

levels of quality and satisfaction with life compared with

individuals not involved in sports (3, 5, 6).

Boccia is a sport that is inclusive of all genders, ages, and

abilities (7). In sports such as Boccia, individuals compete

intending to achieve success. This adapted sport aims to

improve the quality of life of its participants and

facilitate their integration into society (8). Beyond its physical

benefits, Boccia emphasizes strategy, teamwork, and social

interaction, which fosters emotional regulation, empathy, and

interpersonal skills, contributing to the development of

emotional intelligence (9).

This parasport was practiced for many years as a leisure

activity, only introduced at the Stoke Mandeville and New York

1984 Paralympic Games as a competitive sport (10). Nowadays,

people with cerebral palsy (CP) can compete in individual classes

BC1, BC2 or BC3 (11), the BC4 individual class is associated to

“athletes who are diagnosed with an impairment of non-

neurological origin not affecting the central nervous system and

who do not present tonal change or spasticity as their primary

impairment” (12). This precision adapted sport is played on a

court with two sides, each side has six balls (red or blue), and

players must throw these balls, using a method determined by

their classification, out into the playing zone and as close as

possible to the jack (the white ball on a playing hard surface

court measuring 12.5 × 6 m (13). Boccia can also be played in

pairs or teams, and BC3 players receive assistance during the

throw or resort to a ramp. By participating in activities such as

Boccia, individuals with physical disabilities become active

participants in community life (9). The outcome of the study

conducted by Siavoshy and Bolurian (14), focusing on the effect

of practicing Boccia on the social development of children with

cerebral palsy and intellectual disability, showed that the

intervention could significantly improve self-help in general, self-

help eating, verbal communication, socialization, and locomotion.

Unfortunately, the literature draws attention to the lack of

sufficient research on the important components of training

para-athletes or adapted sports (15), which in our perspective is

related to the lower number of athletes compared to sports and

less media impact (for example on television), situations that

FIGURE 1

Flow chart of the document search.
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seem to us to be improving in recent years in adapted sports,

in general.

In addition, contact with the condition of disability and its

clinical and social particularities has always created some barriers

in society, which in our view have been broken down over the

years, and we are currently seeing athletes with disability

condition training and competing with athletes without a

disability condition, which poses challenges in the training

process and competitive moments. Boccia requires sustained

concentration, and it is well established that regular mental

stimulation improves the quality of life and independence (16).

When individuals are playing Boccia, they have the opportunity

to improve functionality and to interact with people with similar

life problems. This adapted sport serves as a means of

engagement for individuals with all types of disabilities, and

based on studies, improves functional health and quality of life,

helping in the inclusion/integration process in society (17).

Boccia has excellent effects on motor skills, and Williamson

et al. (18) argued that the most important factor during the

training of athletes with a disability is the coach’s knowledge of

aspects related to rehabilitation, skill level, awareness, and

knowing how to provide the athlete with constant safety. Very

little research has reported scientific evidence related to Boccia

athletes. There is a great space and need for further research,

particularly regarding “Coaching Science”, to improve training

conditions and optimize sports performance (19). Therefore, the

main objective of this study was to develop a bibliometric review

of the literature related to Boccia, aiming to analyse information

related to the adapted sport (publications, citations, journals,

keywords), and determine the existing relationships/network

between the different authors and countries that have

participated in publications related to Boccia.

2 Materials and methods

2.1 Study design

The main objective of the present work was to develop a

bibliometric review of the existing literature, which is framed

within the Theoretical Studies (20). In addition, due to the

evaluation of existing information, it is classified within the

studies with retrospective methodology (21). This method allows

obtaining more information related to the research topic, as well

as understanding the state of the art (22). In the same way, it

allows collecting documents from the same database, as well as

filtering and refining the search simply (23). Therefore, the

following phases were followed for the elaboration of the present

study: (1) selection of the topic, (2) selection of the research

method, (3) collection of information, (4) analysis of the

information, (5) visualization, and (6) interpretation.

2.2 Search strategy

To identify the documents, the following search phrase was

used: “Boccia” OR “Bocha” AND “Sport” using the filter “topic”

to identify those documents that contained this term in the title,

abstract, or keywords. In addition, in order to select the largest

number of documents related to the study topic, the documents

had to be related to Boccia as the main topic of the study, that

is, the research question had to be focused on the study of an

area of this modality.

To this end, the search was carried out with the aim of reducing

the bias of the results and increasing the reliability and validity of

the selected papers. After the search, a total of 89 studies were

FIGURE 2

Evolution of documents related to Boccia.
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identified in the first stage. Subsequently, after reading both the title

and the abstract by the researchers, 51 studies were eliminated

because they did not analyse Boccia as a Paralympic sport.

Finally, a total of 38 studies were obtained, published with dates

prior to November 2024, the date on which the search was

carried out. Figure 1 describes the search process.

2.3 Data extraction

For the selection and extraction of information, the Web of

Science (WoS) database was used, since it allows obtaining

information related to the title, name of the publication

(journal), year, abstract, and/or keywords. For this reason, it is

one of the most widely used databases for the development of

these works (24–26). Specifically, those documents indexed in the

WoS Core Collection database were considered, a series of

documents only indexed in this electronic platform. VOSviewer

plays a pivotal role in visualizing collaboration patterns among

countries and authors, facilitating the depiction of co-occurrence

networks pertaining to keywords (27).

2.4 Data analysis

The laws of bibliometric studies (28) were considered in the

development and extraction of data. In addition, different

analyses were used for the extraction and interpretation of the

results. To evaluate the exponential growth of the number of

publications, Price’s Law has been used, through the R2

TABLE 1 Most cited documents information.

Authors Article title Study’s aim Times
cited

Citations
per year

Source title IF Quartil

de la Vega

et al. (36)

Precompetitive Mood and Perceived

Performance in Paralympic Boccia

This study examines the mood profile of

the Spanish National Boccia team at the

Paralympics in Beijing “08. Describes

athletic performance perceived by the

team, both in individual and collective

competitions.

24 2.18 Revista de Psicologia

del Deporte

0.7 Q4

Huang et al.

(37)

Motion Analysis of Throwing Boccia

Balls in Children with Cerebral Palsy

This study investigated the differences

between children with cerebral palsy and

normally developed children regarding

throwing patterns of Boccia balls.

23 2.30 Research In

Developmental

Disabilities

2.9 Q1

Fong et al.

(35)

Upper Limb Muscle Fatigue during

Prolonged Boccia Games with

Underarm Throwing Technique

This study investigated the acute fatigue

pattern in neuromuscular activity after a

simulated Boccia game and the effect of

fatigue pattern on sport performance

18 1.50 Sports Biomechanics 2.0 Q3

Reina et al.

(38)

Throwing Distance Constraints

Regarding Kinematics and Accuracy

in High-Level Boccia Players

The aim of this study was to investigate

whether different throwing distances

might have an impact on kinematics and

accuracy across repeated throws.

14 2.33 Science & Sports 0.8 Q4

Ovenden et al.

(16)

Here Everyone is the Same—A

Qualitative Evaluation of

Participating in a Boccia (Indoor

Bowling) Group: Innovative Practice

This qualitative study explored the impact

of a Boccia (modified indoor bowls) group

on the lives of people with dementia and

their careers.

12 2.40 Dementia International

Journal of Social

Research and Practice

2.4 Q2

Tsai et al. (39) Seat Surface Inclination may affect

Postural Stability during Boccia Ball

Throwing in Children with Cerebral

Palsy

The aim of the study was to examine how

seat surface inclination affects Boccia ball

throwing movement and postural stability

among children with cerebral palsy (CP).

12 1.20 Research In

Developmental

Disabilities

2.9 Q1

Roldan et al.

(40)

Inter-Rater Reliability, Concurrent

Validity and Sensitivity of Current

Methods to Assess Trunk Function

in Boccia Players with Cerebral Palsy

Trunk function is a core factor to allocate

Boccia players with cerebral palsy in BC1

and BC2 sport classes, according to the

Boccia International Sports Federation

(BISFed). However, the appropriateness of

the current test to assess trunk function

has never been studied to determine its

reliability, validity and sensitivity to

discriminate between different levels of

impairment.

12 3.00 Brain Sciences 2.7 Q3

Houlihan and

Chapman

(41)

Talent Identification and

Development in Elite Youth

Disability Sport

The paper examines the talent

identification and development process in

three youth disability sports: wheelchair

basketball, Boccia and disability tennis.

The analysis is concerned to explore the

extent of convergence in processes between

disability sports and between disability and

mainstream sports.

12 1.71 Sport In Society 1.5 Q3

Ferreira et al. 10.3389/fspor.2025.1560803

Frontiers in Sports and Active Living 04 frontiersin.org

https://doi.org/10.3389/fspor.2025.1560803
https://www.frontiersin.org/journals/sports-and-active-living
https://www.frontiersin.org/


coefficient (29), this analysis allows the identification of those

obsolete and contemporary documents, closer to the present

time. To identify those authors with the greatest number of

documents, Lotka’s Law (30) was used, through the use of the

H index (31). Finally, for the analysis of the key terms used,

Zipf’s Law (32, 33), was used, including a total of 85 keywords.

Finally, Microsoft Excel (version 2006: Microsoft Corporation,

Redmond, WA, USA) and VOSviewer (Center for Science and

Technology Studies, The Netherlands) were used for data

analysis and visualization. For the creation and visualization of

the results, a fragmentation analysis (attraction: 3 and repulsion:

−3) was used, according to the topic and temporality of the

results (34).

3 Results

3.1 Analysis of the documents and quotes

Considering the totality of the identified documents, we

observed the existence of a study published in 2012, in which the

main objective was to analyse the patterns of acute fatigue in

neuromuscular activity after a simulated Boccia game, and its

effect on sports performance (35). Until 2016, very few

manuscripts were published. In detail, no manuscripts were

published in 2015, only 1 in 2012, 2013, and 2016, with 2014

being the year with the highest number of publications between

2012 and 2016 (a total of 3). Establishing the study range from

2016 to 2024, an exponential growth of 81.87% of the sample is

observed compared to 2012–2016. Notably, 2020 recorded the

highest number of publications (n = 7). Taking as a reference the

number of citations received by year, 2014 has been identified as

the year with the highest number of citations (n = 42), and 2017

to 2020 the time frame associated with an exponential growth.

Regarding the reference to the number of citations received in

each of the documents, and, after identifying the H index of the

selected sample (9), it was observed the existence of two

documents with 20 or more citations, more specifically, with a

TABLE 2 Classification of documents.

Type of document Documents %

Article 22 68.75

Congress 8 25.00

Book chapter 2 6.25

Early access 1 3.12

Meeting abstract 1 3.12

Review article 1 3.12

FIGURE 3

Co-citation of the authors.
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total of 24 (36) and with 23 citations (37). Figure 2 shows the

evolution of the documents in the range of dates mentioned above.

Table 1 shows the first 8 documents with the highest number of

citations, as well as the average number of citations received per

year since the publication. In addition, the resource (journal) in

which it was published is shown, as well as the journal’s Impact

Factor and the Journal Citation Reports (JCR) quartile. This

analysis provides the opportunity to identify those journals or

platforms with the highest impact index in the scientific

community, and to select them to carry out the publications, to

obtain greater repercussion of research.

3.2 Type of documents

From the total number of studies (n = 38), a large spectrum of

documents can be observed, which have been classified according

to their structure and object of realization. For this purpose, the

classification established by Gamonales et al. (42) has been

established as a reference. This fact allows us to perform a

classification of the studies according to their purpose and

structure, with “Article” being the most used format (n = 22),

followed by “Congress” (n = 8), whose purpose is to perform the

presentation of papers in congresses for greater scientific

dissemination. Table 2 shows the number of documents for each

item. The total number is higher with the inclusion in the review

because certain studies can be placed in different categories.

3.3 Network between authors of
documents

Concerning the different authors who have contributed to the

development of the different works, a total of 119 authors were

associated with 38 selected documents, with an average of 3.6

TABLE 3 Classification of the documents considering the country of the
first author.

Countries Documents % Citations

Portugal 9 28.12 17

Spain 9 28.12 58

England 3 9.37 11

Brazil 2 6.25 2

Japan 2 6.25 8

FIGURE 4

Network of countries.
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authors per document, which suggested international

collaboration. After a thorough analysis of the authors, it was

observed that only 3 authors (Novais, P.; Silva, V.; Soares, F.)

have carried out a minimum of 4 studies related to Boccia. On

the contrary, considering the number of citations as the main

variable of analysis, it is Raúl Reina and Alba Roldán who

present the highest number (n = 28), with 3 published studies.

Figure 3 shows the correlations between the authors, as well as

the different groups identified.

3.4 Publications considering the country
and language

Of all the countries included in the analysis (n = 15), Portugal

and Spain are in the first position with the highest number of

documents (n = 9). Table 3 shows the number of documents and

citations received for each of the selected countries, and it can be

observed that Spain, despite having the same number of

published documents, has more than twice the number of

citations compared to Portugal (58 vs. 17).

After performing a linguistic analysis of the different studies, it

was found that 90.6% of the studies were written in English and

9.4% in Spanish.

Figure 4 shows the relationships between the different

countries and Figure 5 highlights that Brazil and Indonesia are

the countries with the most recent scientific production.

3.5 Analysis of the publishers and journals

About the journals that published the studies, there was a great

disparity in the results, since a total of 29 resources were identified,

highlighting a wide range of possibilities to publish research related

to Boccia. Springer Nature was the publisher with the highest

number of studies indexed in its platforms (n = 7), followed by

Elsevier (n = 4) (Table 4). Similarly, considering the number of

citations, Research in Developmental Disabilities was identified as

the journal with the highest number of citations (n = 27),

followed by Revista de Psicología del Deporte (n = 17). This

information allows us to identify the platforms with more

development of studies related to Boccia, as well as those works

with the greatest impact. Figure 6 depicts the interactions

between each journal according to the citations.

3.6 Keywords used by authors

A total of 92 keywords were identified. The terms with the

highest occurrence were “boccia” (n = 17), “rehabilitation” (n = 4),

and “disability” (n = 4) (Figure 7).

According to the temporality of the terms, there is a clear

change in the keywords selected by the authors, focusing on the

study of specific elements such as “physical exercise”,

“Paralympic sport”, “game analysis” or “underhand throw”, with

FIGURE 5

Network of countries considering the temporality.
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the aim of understanding and improving the performance of

Boccia players (Figure 8).

4 Discussion

The purpose of this study was to develop a bibliometric review

of literature related to Boccia, aiming to analyse relevant

information related to the adapted sport, and determine the

existing relationships/networks between the different authors and

countries, as well as methodological procedures related to

publications. Between 2012 and 2016, the highest number of

publications per year was 3, in 2015. From 2017 to 2024, an

exponential growth of 81.87% of the sample was observed

comparing to 2012–2016, with particular emphasis from 2017 to

2020 (in this last year 7 publications), fact that we relate to the

COVID-19 pandemic, which limited the involvement and

participation in adapted sports, and consequently the access to

data for research, observed in our results by the decreasing

number of citations between 2020 and 2022. The COVID-19

pandemic period negatively impacted adapted sports even on a

greater scale compared to sports because in adapted sports, such

as Boccia, participants are more vulnerable, as previously stated

by Durstine et al. (43).

Aiming for good sport training for people with disabilities,

programmes should focus on flexibility, balance, accessibility,

safety, enjoyment, cardiovascular endurance, agility, and

muscular strength. Considering the number of citations received

FIGURE 6

Interactions between journals according to the citations.

TABLE 4 Publishers and journals associated with the published documents.

Publishers Documents % Journal Documents

Springer Nature 7 21.87 Recent Advances in Information Systems and Technologies 2

Elsevier 4 12.50 Research in Developmental Disabilities 2

Taylor & Francis 3 9.37 Managing Sport and Leisure 1

Federacion Espanola Asociación Docentes Educacion

Fisica-Feadef

2 6.25 Retos-Nuevas Tendencias en Educacion Fisica Deporte

Y Recreacion

2

Frontiers Media Sa 2 6.25 Frontiers in Psychology 1
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by year, 2014 has been identified as the moment with the highest

number (n = 42). Still, between 2017 and 2020, a high and

constant level of citations was observed, evidence that we

attribute to the relationship between number of publications and

citations (e.g., in 2014, 2017, 2020 and 2023 it was observed an

increase in publications and commitment increase in citations),

which we relate to self-citations, since they play an important

role in the increase of the visibility (44). Articles and congresses

were the two most found forms of dissemination, underlining the

desire to find and share knowledge in Boccia, despite being in

small numbers. This parasport is increasingly becoming

recognized as a legitimate component of international sport,

although we agree with DePauw and Gavron (45), who

previously stated that in some instances the elite-level athletes

with disabilities are still not taken as seriously as elite-level able-

bodied athletes, and this has consequences in scientific

knowledge and dissemination.

We observed a total of 119 authors associated with the 38

selected documents, an average of 3.6 authors per document, but

only 3 authors (Novais, P.; Silva, V.; Soares, F.) associated with 4

studies related to Boccia. Regarding citations, Raúl Reina and

Alba Roldán are the authors who present the highest number

(n = 28) with 3 published studies. This evidence relates to

another interesting finding, of all the countries included in the

analysis (n = 15), Portugal and Spain are in the first position with

the highest number of documents (n = 9), but Spain has more

than the double of citation compared to Portugal (58 vs. 17). In

our perspective, the level of Boccia in these two countries is very

high considering the participation and results in international

events and that led to the need of scientific support to practice,

hence, the status of the countries in Boccia drove researchers to

follow their scientific work in the adapted sport. Other countries

with tradition and recent results in this parasport are Brazil and

Indonesia, which we found to be the countries with the most

recent scientific production. Nevertheless, 90.6% of the studies

were written in English and 9.4% in Spanish, which is a

challenge for the future because in some of the countries with

more tradition in Boccia people speak and read preferably in

Portuguese and Spanish.

It was previously stated that it is important to select and

publish in journals with a high impact factor and use provocative

titles (46). In this study, we found a total of 29 resources,

particularly Springer Nature was the publisher with the highest

number of studies indexed in its platforms (n = 7), followed by

FIGURE 7

List of keywords used by the authors.
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Elsevier (n = 4). Considering the number of citations, Research in

Developmental Disabilities was identified as the journal with the

highest number of citations (n = 27), followed by Revista de

Psicología del Deporte (n = 17). Boccia is a growing movement

parasport, practiced by more and more people, nevertheless,

scientific support is still scarce, the number of journals and

special issues related to adapted sport is much smaller compared

for example to Sport and Exercise and Health, and this

represents a challenge to dissemination.

Finally, we identified a total of 92 keywords, the terms with the

highest occurrence were “boccia” (n = 17), “rehabilitation” (n = 4),

and “disability” (n = 4). According to the temporality of the

terms, there was a clear change in the keywords selected by the

authors, focusing on the study of specific elements such as

“physical exercise”, “Paralympic sport”, “game analysis” or

“underhand throw”. Benito-Peinado et al. (47), indicated that in

order to increase the visibility and impact of the study in future

searches, it is important to select the proper keywords, from the

results in this study, Boccia is still linked to the area of

rehabilitation rather than performance, one of the challenges for

the future, since sports performance has developed in

practitioners but not received adequate scientific support.

One of the limitations of the study is the selection of key terms.

For the correct development of the study, as well as in the extraction

of the results, it was necessary to select those words that are closest to

the topic and, in this way, eliminate biases in the results, therefore,

ensuring that the studies identified were specifically related to the

study topic. On the other hand, one of the strengths of the study

is that it allows us to understand the trends and co-authorships of

the documents regarding the country or authors. For future

research, it is proposed to analyse other areas closely related to

Boccia, considering other keywords and databases along with the

WoS. The analysis of the technical and tactical details associated

with performance should shed light on the game dynamics and

improve training and competitive strategies.

5 Conclusions

Despite scientific evidence that Boccia is important for the

individual global well-being, and inclusive of all genders, ages,

and abilities, the findings revealed that the initial document

related to Boccia and focusing the Paralympic status was

published in 2012, after being introduced as Paralympic sport in

1984. This study confirms the scarcity of research in Boccia,

highlighting that Portugal and Spain have been the most prolific

countries over the years, with their researchers also associated

with more citations.

FIGURE 8

List of keywords based on the year of publication.
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From our perspective, more journals and special issues in

sports journals related to the study topic are necessary to provide

the opportunity to support the practice with scientific knowledge,

something that our results found between 2017 and 2020, but

was afterward changed (in our perspective due to the pandemic

phase). At this stage, more and better research is needed, from

our point of view in other languages different than English to

provide the opportunity not only to higher access by non-English

native, but also in the perspective of establishing networks, which

seems to be starting to materialize when we look at the countries

most focused on research on this subject at the moment (Brazil

and Indonesia).

Deepening knowledge in this study topic will allow an

increasing number of countries and authors to be involved, and

in this way improve the practice, training, and competitive

performance in this adapted sport, along with the improvement

in the quality of life of the population.

6 Practical applications

In essence, this research is crucial for the identification of

trends and networks related to the study of Boccia in the context

of Paralympic sport. Demonstrates the need for more applicable

research in different perspectives of the game by the scientific

community, returning to the growing interest before the

pandemic. The findings of this study provide guidance for future

investigations, sport rules, social and sport policies, and the

creation of focused interventions aimed at encouraging a

healthier and more inclusive society.
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