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Featured Application

We present a method that analyzes the literature from a lexical perspective. The method
can represent a support to map different domains across the literature.

Abstract

(1) Background: The continuous growth of rehabilitation literature makes evidence synthe-
sis increasingly challenging. Lexical network analysis may provide quantitative information
on the organization of scientific knowledge. This study aimed to characterize the shoulder
rehabilitation literature through an International Classification of Functioning, Disability
and Health (ICF)-oriented lexical network approach. (2) Methods: PubMed was searched
for papers on shoulder rehabilitation published from 2016 to 2025. ICF-related lexical
terms associated with the shoulder were selected from the official ICF framework, and
their frequency inside the titles and abstracts of the found papers was calculated. A binary
text-term matrix was generated and converted into a bipartite network. Graph-theoretical
analysis, including feature reduction, was performed to identify representative topological
descriptors and relationships. (3) Results: The analysis identified 6424 paper-word connec-
tions. SHOULDER, PAIN, and FUNCTION represented the principal lexical hubs of the
network. Feature reduction enabled the characterization of the network by eigencentrality
and neighborhood connectivity. Participation- and environment-related terms showed
comparatively limited representation. PARTICIPATION showed the highest neighbor-
hood connectivity. (4) Conclusions: The proposed ICF-oriented lexical network approach
provides a quantitative framework for exploring the lexical organization of rehabilitation
literature, providing complementary information to conventional literature reviews and
supporting future evidence synthesis and research planning.
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1. Introduction
The continuous growth of the scientific literature has made the synthesis of available

evidence increasingly challenging [1]. Conventional narrative and systematic reviews
summarize clinical findings but often provide limited information regarding the concep-
tual organization of research and the relationships among the investigated domains [2,3].
For researchers and clinicians, this issue is particularly relevant because continuous lit-
erature appraisal represents the foundation of evidence-based medicine and is essential
for optimizing patient management [4]. Rehabilitation represents a particularly suitable
field for this context because patient management simultaneously involves anatomical
structures, physiological functions, activities, participation, environmental factors, and per-
sonal factors [5–9]. Consequently, this multidimensional complexity makes the synthesis of
scientific evidence particularly challenging, as it requires the integration of a large amount
of heterogeneous information [10,11]. Therefore, quantitative approaches capable of explor-
ing not only the amount of available evidence but also its lexical organization may provide
complementary insights to conventional literature reviews [12]. A paradigmatic example
of this multidimensional rehabilitation complexity is provided by shoulder disorders, in
which complex anatomy and biomechanics are associated with diseases that significantly
affect daily functioning [13–17]. Consequently, for rehabilitation, comprehensive informa-
tion derived from the evidence is needed in order to support the diagnostic formulation
and the management of the most appropriate therapy [18]. The challenge is not only
the growing volume of available evidence but also the integration of the multiple dimen-
sions characterizing rehabilitation practice and research. Among the available conceptual
frameworks, the International Classification of Functioning, Disability and Health (ICF)
represents the reference model for describing functioning and disability in rehabilitation.
Used together with the International Classification of Diseases, it complements disease diag-
nosis by focusing on body functions and structures, activities, participation, and contextual
factors, thereby supporting a more comprehensive description of patients’ functioning [19].
Because the ICF is based on standardized terminology, it provides a suitable framework
for computational exploration of rehabilitation literature. Accordingly, lexical analysis
may represent a useful approach for quantitatively investigating how ICF-related concepts
are represented and interconnected within the scientific literature [20]. Furthermore, this
analysis makes it possible to investigate not only the frequency of ICF-related concepts
but also their lexical relationships and, potentially, topological organization within the
scientific literature. Therefore, this approach enables the characterization of the lexical
organization of ICF-related concepts within rehabilitation literature and this may provide
useful information for literature review purposes. Specifically, investigating this kind of
organization of rehabilitation literature may help to better understand how the papers
are distributed across the different ICF domains. For this aim, network-based lexical
approaches may provide additional information regarding the relationships among func-
tional concepts, rehabilitation domains, and research trends. Despite these potentialities,
quantitative methods specifically designed to characterize the topological organization of
ICF-related concepts within rehabilitation literature remain limited [20]. Using shoulder
rehabilitation as a representative model of rehabilitation complexity, the present study
proposes an ICF-oriented network approach to quantitatively characterize the lexical or-
ganization of the scientific literature. Specifically, we investigated which ICF domains
are predominantly represented within shoulder rehabilitation literature and how these
domains are topologically organized within a lexical network.
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2. Materials and Methods
2.1. Literature Search

The literature search was performed on 11 August 2026. To build the corpus for lexical
network analysis, we searched PubMed for papers related to the rehabilitation of shoulder
diseases, using the following string: “shoulder disorder AND rehabilitation”. Only the
PubMed database was selected because it represents the principal biomedical database
and provides standardized indexing suitable for reproducible lexical analysis. Publication
types were restricted to clinical trials, guidelines, reviews, systematic reviews and meta-
analyses to focus on the clinically relevant literature while maintaining methodological
homogeneity of the analyzed corpus. Publications from 1 January 2016 to 31 December 2025
were included. No additional restrictions were applied to maximize literature coverage.
Shoulder disorders were intentionally considered as a broad rehabilitation category rather
than a single diagnostic entity, to investigate the lexical organization of rehabilitation
literature across heterogeneous clinical conditions. In order to assess the literature trend
and have comparable results among the years, we calculated the relative frequency of
papers published each year, dividing the total number of works found per year by the total
number of manuscripts belonging to the same publication types published on PubMed
during the corresponding year. The results of the search were then exported to a text file as a
list of articles, including titles, author information, editorial information, and abstracts [21].

2.2. Lexical Dictionary Construction and Processing

The retrieved corpus was then screened for the occurrence of ICF-related lexical terms
associated with shoulder rehabilitation. The terms were selected from the official ICF
document to create a standardized lexical dictionary [22]. Terms were identified by sys-
tematically searching the ICF document for the keyword “shoulder” and extracting the
corresponding terminology from the related sections of the document, including defini-
tions, classification items, inclusion examples and index entries. Titles and abstracts of all
retrieved publications were exported to Microsoft Excel (Microsoft Corp., Redmond, WA,
USA), where lexical screening was performed using the predefined ICF-derived dictionary.
Searches were conducted in a case-insensitive manner. Exact lexical terms were searched as
character strings, allowing retrieval of singular and plural forms when the search term was
contained within the corresponding word (e.g., JOINT and JOINTS). Lexical truncation was
applied only when necessary to capture additional grammatical variants sharing the same
lexical root (e.g., ACTIVIT), without specifying the characters following the truncated root.
No automatic stemming or other natural language processing procedures were applied.
For results presentation the truncated terms were indicated with asterisk (e.g., ACTIVIT*).

2.3. Lexical Network Generation

The standardized lexical dictionary was subsequently assessed using the LExical
Network analyzed by the Graph THeory (LENGTH) method [23]. Titles and abstracts
were first organized into a binary text-by-term matrix. Each row represented a single line
of text belonging to a publication, whereas columns represented the ICF-derived lexical
terms. The first column contained the publication identifier, repeated for all text rows
belonging to the same paper. Each lexical term was coded as present (1) or absent (0)
within each text row. This procedure preserved repeated occurrences of the same lexical
term within individual publications while maintaining a binary representation of lexical
presence. The resulting matrix was imported into Gephi 0.11.2 (Université de technologie
de Compiègne, Compiègne, France) to generate a bipartite network composed of two node
classes: scientific papers and lexical terms. During network construction, rows sharing the
same publication identifier were automatically associated with the corresponding paper
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node, whereas repeated lexical occurrences generated parallel paper-term edges. Parallel
edges were intentionally preserved rather than merged, allowing node degree to reflect the
frequency of lexical occurrences within the analyzed literature while maintaining unitary
edge weights [23].

2.4. Graph-Theoretical Analysis

The network was analyzed as an undirected bipartite graph and visualized using the
ForceAtlas2 layout algorithm. Community detection was performed using the default mod-
ularity algorithm implemented in Gephi [24]. This software was used to calculate degree,
closeness centrality, harmonic closeness centrality, betweenness centrality, eigenvector cen-
trality, authority, hub score, PageRank, and modularity class. Additional graph-theoretical
parameters not implemented in Gephi, including average shortest path length, neighbor-
hood connectivity, partner of multi-edged node pairs, radiality, stress, and topological
coefficient, were calculated using Cytoscape 3.10.4 (The Cytoscape Consortium, Seattle,
WA, USA). Unless otherwise specified, all graph-theoretical parameters were calculated
using the default settings of the corresponding software packages, and raw metric values
were retained for all subsequent analyses.

2.5. Feature Reduction

Because graph-theoretical parameters frequently quantify overlapping topological
properties, a feature-reduction procedure was performed to identify a subset of represen-
tative metrics while minimizing redundancy. Feature reduction was based on hierarchical
clustering, variance inflation factor (VIF) analysis, and Principal Component Analysis (PCA),
performed using JASP 0.19.7 (University of Amsterdam, Amsterdam, The Netherlands).

Because the objective of the clustering analysis was to identify groups of graph-
theoretical parameters rather than lexical nodes, the lexical node x graph-theoretical param-
eter matrix was transposed prior to clustering. Consequently, graph-theoretical parameters
were standardized and treated as clustering objects, whereas lexical nodes represented
observations. Hierarchical clustering was performed using Euclidean distance and average
linkage, and the resulting dendrogram was used to identify groups of highly associated
graph-theoretical parameters.

Multicollinearity among graph-theoretical parameters was subsequently assessed
using the VIF. To obtain the VIF for each parameter, an iterative series of multiple linear
regression models was performed, in which each graph-theoretical parameter was suc-
cessively treated as the response variable and the remaining parameters as predictors.
In the present study, this procedure was used exclusively to quantify multicollinearity
among graph-theoretical metrics and not for inferential regression modeling. Given the
high degree of redundancy among the graph-theoretical parameters, no predefined VIF
threshold was used for variable exclusion. PCA was applied to the raw quantitative graph-
theoretical parameters of the lexical nodes, excluding modularity class because it represents
a categorical community assignment rather than a continuous quantitative metric.

PCA was based on the correlation matrix, thereby accounting for the different scales
of the graph-theoretical parameters. Sampling adequacy was assessed using the Kaiser–
Meyer–Olkin measure, and the number of components to retain was evaluated using
parallel analysis. In addition, to the retained solution, an exploratory two-component
solution with oblique Promax rotation was examined to further characterize the residual
structure among graph-theoretical metrics. When multiple parameters showed similarly
high representation of the same component or cluster, selection was based on their topolog-
ical interpretability and their ability to provide complementary information on global and
local network organization.

https://doi.org/10.3390/app16168321

https://doi.org/10.3390/app16168321


Appl. Sci. 2026, 16, 8321 5 of 13

2.6. Additional Analysis

To provide complementary information regarding the practical application of the ICF
framework within shoulder rehabilitation research, an additional descriptive analysis was
performed. The term “ICF” was searched within the titles and abstracts of all included
publications. Subsequently, the outcome measures reported in the abstracts were manually
extracted independently by two researchers. Any discrepancies were resolved by consensus,
and the frequency of the identified outcome measures was summarized descriptively.

3. Results
3.1. Literature Search

The literature search identified 572 papers, including 221 clinical trials. After nor-
malization according to the total number of PubMed publications belonging to the same
publication types in each year, the annual publication frequency showed a reduction during
the first 5 years, followed by an increase in the subsequent years (Figure 1).

Figure 1. Results of the normalized number of documents present in PubMed considering the
publication data filter used. The y-axis indicates the percentage of papers identified each year relative
to the total number of manuscripts belonging to the same publication types published on PubMed
during the corresponding year.

3.2. Lexical Network and Graph-Theoretical Analysis

A total of 6424 paper-word connections were identified within the bipartite lexical
network based on the 24 ICF-derived lexical terms (Supplementary Table S1). SHOULDER
and PAIN represented the dominant lexical hubs, showing the highest degree values
(Figure 2). Modularity analysis identified eight lexical communities, with a value of 0.309.
SHOULDER clustered with FROZEN, LIMITATION, STRUCTURE, and RESTRICTION;
PAIN with DISABILIT and FASCIA; STABILITY with BONE, LIGAMENT, DISLOCATION,
and SKIN; MOVEMENT with IMPAIRMENT; HEALTH with BODY, PARTICIPATION,
and ENVIRONMENT; and MUSCLE with ACTIVIT and MOBILITY. FUNCTION and
JOINT each constituted separate lexical communities. The complete community assignment
is reported in Supplementary Table S2 and Figure 2.
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Figure 2. Results of the lexical analysis. Network of connections between papers and words, where
the colors represent the modularity class (a); the values of degree (descending order from left to
right) and the selected parameters, where the values were normalized from 0 to 1 using min–max
normalization (b); the word list with the modularity class (c). Asterisks indicate truncated lexical
roots used to include multiple grammatical variants.

3.3. Feature Reduction

Hierarchical clustering and VIF analysis demonstrated substantial redundancy among
graph-theoretical metrics, allowing the identification of two major clusters. Average short-
est path length, neighborhood connectivity, and topological coefficient were included in
the same cluster; the remaining parameters belonged to the second cluster. VIF values
showed substantial multicollinearity among several metrics, while neighborhood connec-
tivity showed comparatively lower VIF values than the other metrics, ranging from 2.642
to 20.710 across the iterative regression models. PCA confirmed substantial redundancy
among the graph-theoretical metrics. The overall Kaiser–Meyer–Olkin value was 0.674,
supporting the adequacy of the data for exploratory component analysis. Parallel analysis
supported the retention of a single principal component (eigenvalue = 10.386), which
accounted for 86.6% of the total variance. Most graph-theoretical metrics showed high
absolute loadings on this component. In the exploratory two-component solution, the major
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centrality-related metrics loaded strongly on the first component, whereas neighborhood
connectivity and topological coefficient predominantly loaded on the second component.
The two components were correlated (r = −0.632). These findings were consistent with
the pattern identified by hierarchical clustering and VIF analysis. Representative parame-
ters were selected according to the convergence of the statistical analyses and topological
interpretability, resulting in the retention of eigencentrality (a measure that combines the
quantity and quality of connections by assigning higher scores to nodes connected to influ-
ential neighbors) and neighborhood connectivity (a measure of connection that reflects the
local topological density surrounding a node) for subsequent analyses. Eigencentrality and
neighborhood connectivity showed markedly different patterns for several lexical terms.
Eigencentrality analysis identified SHOULDER, PAIN, and FUNCTION as the three most
central lexical terms within the literature, whereas terms related to participation, environ-
mental interaction, and social context generally occupied more peripheral positions within
the network. In contrast, neighborhood connectivity highlighted a different topological
organization, with PARTICIPATION showing the highest value.

3.4. ICF Representation and Outcome Measures

Only five papers explicitly mentioned the ICF framework. These included two scoping
reviews concerning rheumatoid arthritis and subacromial pain syndrome, two systematic
reviews involving breast cancer and musculoskeletal disorders, and one review focused
on multiple sclerosis [25–29]. Overall, outcome measures were predominantly focused on
organ dysfunction, structural alterations, pain, range of motion, and activity-related ques-
tionnaires, frequently integrating imaging or neurophysiological assessments. In contrast,
measures related to participation, environmental factors, and broader social dimensions
were considerably less represented. Notably, the most recent scoping review on rheumatoid
arthritis specifically investigated ICF domains and concluded that explicit application of
the ICF framework remained limited within the analyzed literature [25].

4. Discussion
The present study applied an ICF-oriented network approach to quantitatively charac-

terize the lexical organization of shoulder rehabilitation literature. The analysis showed
that the literature is organized around a limited number of dominant lexical communities,
while graph-theoretical feature reduction showed that only a small number of represen-
tative parameters is probably sufficient to describe its main topological characteristics.
This finding improves the interpretability of lexical networks and may facilitate future
computational analyses of rehabilitation literature. Compared with previous applications
of the LENGTH approach, which primarily used lexical networks to characterize the distri-
bution and relationships of terms within specific medical literature corpora, the present
study extends this methodology by integrating an ICF-derived lexical framework with a
systematic feature-reduction procedure [12,23]. This approach allows the representation of
different information within the same topological framework while reducing the redun-
dancy generated by multiple graph-theoretical descriptors. Accordingly, the added value
provided by the network analysis lies not only in the frequency of individual lexical terms,
but also in the characterization of their relative topological positions and local versus global
connectivity within the analyzed corpus.

The general search found a biphasic behavior of the literature production and the high
presence of secondary works, i.e., works such as reviews, compared to a relatively low num-
ber of trials in the same period of time [30]. This information is significant because it shows
an important interest in rehabilitation problems, but this may imply a risk of leaving some
questions unanswered. Indeed, a poor assessment of some complex problems relating to the
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alterations of the shoulder, through specific experimental studies, is possible [31]. Therefore,
future studies should try to analyze the long-standing effects of a dysfunction, in terms
of participation in daily activities, limitations, environment, with proper outcome mea-
sures [32]. The limited lexical representation of such dimensions is reflected by our analysis,
which showed a predominance of organ- and symptom-related terminology, like the word
SHOULDER, whereas terms representing broader ICF domains, particularly participation
and environmental factors, were much less frequent. The term PAIN is actually another
term dominating the network, because it probably represents an element of relatively
easy identification and direct characterization in terms of quantity [33]. In our analysis,
PAIN clustered with DISABILITY and FASCIA, a pattern consistent with the recognized
relationship between pain and its functional consequences. However, pain should be better
specified and better studied also through specific assessment tools, which can precisely
identify its origin to properly define its treatment [34]. Despite the notable impact of pain
on daily life activities, our analysis showed relatively limited topological connections be-
tween PAIN and terms directly representing participation and environmental factors. This
finding suggests that these broader dimensions are less explicitly integrated with pain at the
lexical level within titles and abstracts. Importantly, lexical co-occurrence does not establish
whether these relationships were actually investigated within the full texts of the included
studies. Therefore, this finding should be interpreted as indicating limited lexical integra-
tion rather than absence of clinical investigation. At the lexical-network level, an apparent
partial separation between organ- and symptom-related terms and terms representing
consequences of the disease was observed. Therefore, when taken together with the only
five publications explicitly mentioning the ICF, the findings of our research suggest that
ICF-related terminology is unevenly represented in the analyzed corpus. The environment
itself is poorly visible, despite being an element that, from a rehabilitation point of view,
has a very significant value [35]. In fact, environmental factors, given the same disease and
dysfunction, have a potential facilitating or limiting effect, depending on their characteris-
tics. These elements, typically analyzed and classified within the ICF, should have a higher
representation in the scientific literature to better identify possible outcomes and treatment
strategies for individual patients [19]. Consistently, our descriptive analysis of outcome
measures showed a predominance of measures addressing body structures and functions,
whereas measures explicitly addressing participation and environmental dimensions were
less represented. Obviously, the ICF also includes the domain of personal factors, but these
cannot be categorized and cannot be classified with numbers, because they are often linked
to imponderable individual variables. However, this aspect should also be included in pa-
tient assessments, despite the extreme complexities and difficulty of having a homogeneous
classification [36]. Nevertheless, global centrality and neighborhood connectivity high-
lighted complementary aspects of the lexical organization. Whereas SHOULDER and PAIN
emerged as dominant global hubs, PARTICIPATION showed the highest neighborhood
connectivity despite its relatively low frequency. Furthermore, the term PARTICIPATION
clustered with the words BODY, HEALTH, and ENVIRONMENT. This result indicates
that low lexical frequency does not necessarily correspond to low local topological con-
nectivity, with PARTICIPATION occupying a locally cohesive position within the network.
The identification of eight lexical communities further supports the existence of partially
differentiated conceptual subdomains within shoulder rehabilitation research, suggesting
that the current literature presents some degree of thematic organization rather than a
homogeneous conceptual framework. These elements suggest a potential, although partial,
interest of the evaluation toward the ICF framework. However, the broader ICF domains
remain relatively underrepresented and only weakly connected with body structures and
symptoms. A multi-faceted evaluation, in addition to the correct diagnosis, should be
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essential because it would also allow a rehabilitation treatment to be truly personalized [37].
Indeed, the role of rehabilitation is also to intervene, where possible, in the patient’s living,
working, or leisure environment itself. If we consider that the final objective of rehabilita-
tion, also in research, is the achievement of the optimal quality of life, even in the presence
of morpho-functional alterations, then, through the ICF and the identification of the most
appropriate medical actions, we may better pursue this goal. To do this, however, it may
be necessary to partially change the models of scientific studies. Alongside the diagnosis
and treatment of the symptom and, when possible, of structural alterations, it is necessary
to evaluate the impact that the alteration and the treatment actually have on the patient’s
life. We should therefore potentially complete patient evaluation in every study with the
assessment of the real environment in which the patient lives. Hence, it may be useful to
reduce the weight of the laboratory context and transfer the evaluation to the ecological
context or, at least, carry out a laboratory evaluation that can better reflect the function
in the real-life environment [38]. The role of rehabilitation research is consequently very
complicated and should focus on this type of activity. The ICF can thus become an optimal
guide for constructing studies aimed at achieving an adequate evaluation and management
of the patient. Possibly, this approach should stimulate the development of new tools able
to translate the ICF framework into clinical practice. From an editorial perspective, the use
of ICF-oriented reporting frameworks or outcome sets could also facilitate a more explicit
representation of participation and contextual domains in rehabilitation research.

Beyond the specific clinical findings, a major methodological contribution of this study
lies in the application of the LENGTH approach, and the identification of representative
metrics, as a potential complementary tool for evidence synthesis. Standard systematic
or scoping reviews are inherently resource-intensive, often requiring months of manual
screening to map thematic areas within large literature corpora. In contrast, the proposed
graph-theoretical workflow may facilitate quantitative mapping of the lexical architecture
of large literature corpora, potentially highlighting underrepresented lexical domains and
candidate areas for further investigation. Furthermore, our feature reduction strategy
showed a high degree of statistical redundancy among graph metrics. These findings
suggest that, within the present network, a reduced set of complementary parameters may
retain relevant information on different aspects of its topological organization. From a
practical perspective, this approach could support researchers in identifying lexical do-
mains that are relatively underrepresented or topologically isolated, thereby helping to
formulate questions for subsequent systematic reviews or targeted primary studies. How-
ever, such signals should be regarded as hypothesis-generating and require confirmation
through direct examination of the underlying literature. Consequently, this mathemati-
cal simplification enhances model interpretability and provides clinical researchers with
a reproducible pipeline that could be adapted to map functional domains across other
medical and rehabilitation fields. Obviously, the proposed method cannot substitute the
usual process of revision, but can support the researchers in literature analysis and help
scanning the papers on the basis of their title and abstract. Future developments integrating
natural language processing techniques could further refine the semantic characterization
of rehabilitation literature.

Study Limitations

Our study has some limitations, and the main one is linked to the analysis of only
a part of shoulder disorders. The terms used in our work for the search can leave out a
series of studies. Additionally, the use of a single bibliographic database and predefined
publication-type filters may have excluded relevant studies and limits the comprehensive-
ness of the analyzed corpus. However, our review aimed to focus only on some specific
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terms, precisely to show the consequences of the scientific literature as it is currently
and usually constructed. Another important limitation is certainly the restricted use of
titles and abstracts for our analyses. Nevertheless, this approach is the method normally
used in the analysis of the literature, at least in the initial phase [39]. In fact, we usually
consider the abstracts to identify the works coherent with our research. Finally, another
limitation concerns the selection of only terms explicitly present in the official ICF docu-
mentation. Consequently, synonyms or conceptually related expressions not included in
the predefined dictionary could not be captured. The lexical dictionary was constructed
by identifying terms associated with the keyword “shoulder” within the ICF documenta-
tion. This approach ensured a standardized and reproducible selection procedure but may
have excluded relevant ICF concepts whose definitions do not explicitly contain this term,
including concepts related to mobility, upper-limb activities, or other functional domains.
Therefore, the resulting dictionary should not be considered an exhaustive representation
of all ICF concepts potentially relevant to shoulder rehabilitation. Future studies could
extend this approach by incorporating terminology derived from relevant ICF Core Sets.
Nevertheless, the use of standardized terminology derived from internationally recognized
frameworks may facilitate lexical consistency across studies and improve the comparability
and reproducibility of literature analyses. A more homogeneous use of ICF-related termi-
nology could potentially support future lexical and network-based investigations aimed
at quantitatively exploring rehabilitation research trends and functional domains [40].
Furthermore, lexical co-occurrence and topological proximity should not be interpreted as
evidence of semantic, clinical, or causal relationships between the corresponding concepts.
On the other hand, because lexical occurrence was coded at the text-line level, multiple
occurrences of the same term within a single line were recorded as a single occurrence.
Although repeated occurrences across different lines were preserved through parallel edges,
this procedure may therefore have underestimated the absolute frequency of some terms.
Finally, the approach did not account for contextual meaning or semantic relationships
beyond lexical co-occurrence.

5. Conclusions
In conclusion, the presented method, based on a lexical network analysis and on

the ICF framework, showed the possibility of quantitatively synthesizing the scientific
literature through a topological characterization of standardized lexical items. The pro-
posed workflow reveals a word-based organization of the literature and may facilitate the
identification of underrepresented lexical domains and emerging thematic areas. In the
case study of shoulder rehabilitation, the literature was predominantly centered on organ
alterations and related symptoms. On the other hand, terms indicating participation and
environmental domains, which may be highly relevant for assessing the impact of shoulder
disorders on daily life, showed a relatively limited representation within the network.
Although this result was expected, the main added value of the proposed approach lies in
its ability to identify topological behaviors of lexical concepts that are not immediately evi-
dent through conventional literature reviews. These quantitative descriptors may support
literature interpretation and contribute to the development of more objective approaches to
evidence synthesis. In practical terms, lexical domains identified as underrepresented or
topologically peripheral may provide candidate areas for subsequent focused literature
appraisal rather than being interpreted directly as evidence gaps. Future studies should
evaluate the reproducibility of this approach in independent literature corpora and com-
pare network-derived signals with findings obtained through conventional systematic or
scoping reviews.
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Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/app16168321/s1, Table S1: The selected terms and their relationship
with the ICF domains. Asterisks indicate truncated lexical roots used to include multiple grammatical
variants; Table S2: Raw and normalized values of the selected graph-theoretical parameters for the
lexical nodes. Normalized values were obtained using min–max normalization. Asterisks indicate
truncated lexical roots used to include multiple grammatical variants.
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