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Bibliometric analysis of Iranian research on resistance training and muscle

hypertrophy

Shahin Riyahi Malayeri”

Abstract

This study was designed to conduct a bibliometric analysis of Iranian
research on the effects of various resistance training protocols on muscle
hypertrophy. The analysis examined temporal publication trends, prolific
authors, leading research institutions, and prominent journals in this field.
All relevant articles published up to the year 1403 (2024) were retrieved
from the Maglran database. Inclusion criteria were limited to original peer-
reviewed research articles published in Persian, while conference
abstracts and other non-journal sources were excluded. Data were
analyzed using VOSviewer software to perform co-authorship and
keyword co-occurrence analyses. Between 1390 and 1403 (2011-2024),
a total of 31 articles were published in this domain. Most publications were
authored by faculty members of public (state) universities. Approximately
65% of the articles appeared in journals affiliated with the Ministry of
Science, Research and Technology, whereas 35% were published in
medical sciences journals. Keyword analysis indicated that “resistance
training” and “muscle hypertrophy” were the most frequent and central
terms, with clustering results demonstrating strong interconnections
among core research topics. Overall, the findings of this bibliometric
analysis provide a structured overview of the research landscape and
offer a roadmap for identifying research gaps, publication patterns, and
future research priorities in the Iranian context.
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Introduction

Strength training is a form of exercise that has now found its
way into virtually all sports involving high-intensity efforts
(Andersen & Aagaard, 2010). Previous studies have shown that
muscles in rodents that have undergone prior training achieve
gains in strength and volume more rapidly than untrained
muscles. It has been proposed that this phenomenon is
associated with an increased density of muscle nuclei
(Psilander et al., 2019). Strength training represents one of the
most common forms of structured physical activity. This type of
exercise is frequently employed to enhance athletic
performance, facilitate recovery from injury, counteract age- or
disease-related loss of muscle mass and function, and improve
aesthetic body composition (Roberts et al., 2015). Over the past
decade, the role of skeletal muscle in maintaining overall health
has received growing attention, to the extent that muscle tissue
is now recognized as a secretory organ that releases hundreds
of myokines involved in the regulation of other organs, including
the brain, adipose tissue, bone, and liver (lversen, Norum,
Schoenfeld, & Fimland, 2021). Strength training increases
muscular strength and hypertrophy while conferring numerous
additional positive health benefits,
functional capacity, a more favorable cardiometabolic risk

including improved
profile, and enhanced well-being. Concurrent training refers to
the combination of aerobic and strength exercises performed
within the same training programme to simultaneously develop
aerobic capacity, muscular strength, and/or hypertrophy.
Current physical activity guidelines recommend that all children,
adolescents, and adults engage in concurrent training to
promote substantial health benefits (Lundberg, Feuerbacher,
Suinkeler, & Schumann, 2022). Alternatively, adaptations may
be governed solely by the principle of specificity, meaning that
improvements in strength, power, and hypertrophy are specific
to the type of training performed. However, when strength and
power are assessed using neutral tests and hypertrophy is
evaluated based on the total muscle mass recruited, the
magnitude of the effect appears comparable (Haugen et al.,
2023).
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In recent years, Iranian researchers have conducted studies
examining the effects of resistance training on muscle
hypertrophy. Nevertheless, no study has yet provided a
comprehensive and systematic scientometric analysis of
previous research in this field. Therefore, a bibliometric study
appears capable of offering a thorough analysis and evaluation
of the existing literature in this domain. For this reason, the
present study aims to conduct a knowledge mapping study of
prior research—performed by lIranian investigators—on the
effects of resistance training on muscle hypertrophy, with
analysis based on publication year, authors, research institutions,
and leading journals. Specifically, the current investigation
focuses on the effects of different types of resistance training on
muscle hypertrophy. The findings of this study will enable Iranian
researchers to more effectively select and refine their research
questions within the field of resistance training and muscle
hypertrophy.

Materials and methods

Bibliometric search strategy

The present study investigates trends in research conducted on
the effects of various types of resistance training on muscle
hypertrophy. To this end, all relevant articles published up to the
year 1403 (2024/2025 Gregorian calendar) were retrieved from
the Maglran database, the national repository of Iranian scientific
journals. Maglran is one of the most comprehensive domestic
sources for Persian-language scholarly publications and provides
structured bibliographic information suitable for scientometric
analyses, including co-authorship and keyword co-occurrence
mapping using VOSviewer software.

The use of Maglran was deliberately chosen to capture the
domestic research output published in Persian-language journals
and to ensure consistency in data extraction and analysis.
However, this database selection represents an inherent
limitation of the present study, as it excludes Iranian research
published in international, English-language journals indexed in
databases such as Scopus or Web of Science. Consequently,
high-impact Iranian studies disseminated through international
outlets were not included in the analysis. This methodological
choice should be considered when interpreting the findings, as
the results primarily reflect national publication patterns rather
than the full global research output of Iranian scholars in this field.
In this study, only full-length peer-reviewed research articles
published in Persian were included. Other publication types—
such as conference abstracts, editorials, letters to the editor, and
commentaries—were excluded from the analysis. The search
was performed using the exact phrase “resistance training on
muscle hypertrophy”. A total of 31 articles that simultaneously
investigated the effect of resistance training on muscle hypertrop-

-hy were ultimately selected. Data from these articles were
exported in RIS format from the Maglran database and
subsequently imported into VOSviewer software for bibliometric
and visual network analysis.

Visualization and bibliometric mapping

In the present study, the free, open-source software VOSviewer,
developed by the Centre for Science and Technology Studies
(CWTS) at Leiden University, the Netherlands, was employed to
construct and visualize the bibliometric networks (van Eck &
Waltman, 2017). In VOSviewer, specific visualization parameters
were deliberately configured to enhance the interpretability of the
bibliometric networks. The size of each circle represents the
frequency or weight of the corresponding item (e.g., number of
publications by an author or occurrences of a keyword), while the
size of the label font is scaled proportionally to the same metric.
The thickness of connecting lines reflects the strength of co-
occurrence or collaboration links; specifically, thicker lines
indicate stronger collaborative relationships or higher co-
occurrence frequency. In the co-authorship network, line
thickness directly corresponds to the intensity of scientific
collaboration between authors, thereby providing a clear visual
representation of the relative strength of academic connections
(WL., 2018). In the present study, VOSviewer software was
utilized to perform co-authorship analysis and keyword co-
occurrence analysis.

Results

Distribution of articles by year of publication

The first finding of this study revealed that a total of 31 research
articles investigating the effect of resistance training interventions
on muscle hypertrophy have been published in scientific-
research journals affiliated with the Ministry of Science, Research
and Technology and the Ministry of Health and Medical
Education of Iran. These articles were published over the period
from 1390 to 1403 (2011-2024/2025). The temporal trend of
publication is illustrated in Figure 1.

Authorship pattern, collaboration, most productive

authors and institutions

A total of 83 authors contributed to the 31 articles, yielding a
mean of 3.23+1.16 authors per article. Only one article was
single-authored. The number of authors per article ranged from 1
to 6. Eight articles (26%) were co-authored by two authors,
whereas the majority were multi-authored (23 authors).
Specifically:10 articles (32%) had 3 authors,9 articles (29%) had
4 authors,1 article (3%) had 5 authors, and2 articles (6%) had 6
authors. Given that articles derived from PhD dissertations in Iran
typically include at least three authors (the student, supervisor,

=
@©
|_
)
)
(@)
S
)
=
(1]
(@)
e
@)
(¢B)
o
(&)
S
(D)
X
L
Y
(@)
S
c
S
>
o
()

41



Review article

Journal of Exercise & Organ Cross Talk. 2026; 6 (1): 40-48. doi: 10.22122/jeoct.2026.563290.1182

Number of Article
w

- 3]

3]

5
0 I

1390 1391 1392 1393 1394 1395 1396 1397 1398 1401 1402 1403
® Publish Year

Figure 1. Temporal trend of published articles on the effect of resistance
training on muscle hypertrophy by Iranian researchers (1390-1403 / 2011—
2024).

and co-supervisor), the presence of two-authored papers and
one single-authored paper indicates that not all publications in
this field originated from doctoral theses. Fourteen authors
published two articles each as corresponding author,
representing the highest individual contribution to the literature on
the effect of resistance training on muscle hypertrophy.
Regarding institutional affiliation of the corresponding author: 27
articles (87%) were published by faculty member of public (state)

universities, with Guilan University leading among public
institutions with 3 articles (9% of the total in this category). The
remaining 4 articles (13%) were published by faculty members of
Islamic Azad University. These findings highlight a predominance
of collaborative, multi-author research and a clear dominance of
public universities particularly in the corresponding authorship
role—within this research domain in Iran.

Preferred journals

Of the 31 published articles, 11 (35%) appeared in scientific-
research journals affiliated with universities of medical sciences
and accredited by the Ministry of Health and Medical Education.
The remaining 20 articles (65%) were published in journals
affiliated with the Ministry of Science, Research and Technology.
The complete list of journals that published these articles is
presented in Table 1.

Trends in research and most frequent keywords

The keyword co-occurrence network visualization consisted of 88
keywords forming 21 clusters, with 217 links and a total link
strength of 233. This means that 217 pairs of keywords co-
occurred within the same articles. For example, the terms
“resistance training”, “hypertrophy”, and “muscle hypertrophy”

Table 1. List of journals publishing articles on the effect of resistance training on muscle hypertrophy.

Journal Name

Publisher

Number of Articles

Accreditation Type

Journal of Qom University of Medical Sciences

Qom University of Medical Sciences

1

Scientific-Research (Ministry of Health and Medical

Education)
Journal of Applied Studies in Sport Biosciences University of Birjand 2 Scientific-Research (Ministry of Science, Research
and Technology)
Complementary Medicine Journal Arak University of Medical Sciences 1 Scientific-Research (Ministry of Health and Medical
Education)
Journal of Arak University of Medical Sciences Research Institute of Physical Education 1 Scientific-Research (Ministry of Health and Medical
and Sport Sciences (SSRC) Education)
Journal of Sport Physiology (Quarterly) University of Tehran 4 Scientific-Research (Ministry of Science, Research
and Technology)
Journal of Sport Biosciences (Quarterly) Shahrekord University of Medical Sciences 3 Scientific-Research (Ministry of Science, Research
and Technology)
Journal of Shahrekord University of Medical National Nutrition and Food Technology 1 Scientific-Research (Ministry of Health and Medical
Sciences Research Institute (NNFTRI) Education)
Iranian Journal of Nutrition Sciences & Food Shahid Beheshti University 2 Scientific-Research (Ministry of Health and Medical
Technology (Quarterly) Education)
Journal of Exercise Physiology and Physical University of Guilan 4 Ministry of Science, Research and Technology
Activity
Journal of Metabolism and Exercise Academic Center for Education, Culture 1 Ministry of Science, Research and Technology
and Research (ACECR)
Research in Sport Physiology and Management Mashhad University of Medical Sciences 1 Ministry of Science, Research and Technology
Journal of Paramedical Sciences and University of Mazandaran 1 Scientific-Research (Ministry of Health and Medical
Rehabilitation (Quarterly) Education)
Applied Sport Physiology Research Journal llam University of Medical Sciences 1 Ministry of Science, Research and Technology
Elderly Nursing Journal Shahid Beheshti University of Medical 1 Scientific-Research (Ministry of Health and Medical
Sciences Education)
Journal of Rehabilitation Medicine (Quarterly) Isfahan University of Medical Sciences 2 Ministry of Science, Research and Technology

Journal of Isfahan Medical School

Azarbaijan Shahid Madani University

Scientific-Research (Ministry of Health and Medical

Education)
Journal of Applied Health Studies in Sport Qom University of Medical Sciences 1 Scientific-Research (Ministry of Health and Medical
Physiology Education)

Journal of Knowledge & Health in Basic Medical
Sciences

University of Birjand

Ministry of Science, Research and Technology
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appeared together in a highly interconnected cluster with strong,
multifaceted links. The most frequent and dominant keywords
identified in this study were “resistance training”, “hypertrophy”,
and “muscle hypertrophy”.

Less frequently occurring keywords included creatine, ethanol,
myostatin, and aerobic training. The blue-colored clusters
exhibited the strongest connections and highest link strength,
indicating that these keywords frequently appeared together in
the analyzed articles. As clearly shown in the figure, “resistance
training”, “hypertrophy”, and “muscle hypertrophy” displayed the
strongest association (total link strength: 17; number of links: 10).
The green clusters (total link strength: 21; number of links: 20)
primarily revolved around follistatin and myostatin in relation to
muscle hypertrophy. The red clusters highlighted the association
of muscle thickness (total link strength: 8; number of links: 8) with
the keyword's muscular strength and cortisol. Overall, “resistance
training” achieved the highest total link strength of 59, followed
by “hypertrophy” with 41 and “muscle hypertrophy” with 21,
resulting in a combined link strength of 121 — the highest in the
entire network. Resistance training was employed as the
intervention in all included articles. Five studies investigated the
effects of resistance training on hypertrophy in animal models
(rats), four studies focused on older adults, one study examined
individuals with overweight/obesity, and one study addressed
alcoholic cardiomyopathy (Abbasi & Moghadasi, 2023; Afsharne-
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Sheikholeslamivatani, 2023; Banitalebi, Gharakhanlou, Ghatreh-
Samani, Mohammad-Amoli, & Teimori, 2012; Ebrahim Banitalebi
et al., 2012; Bassami, Ebrahim, & Kolahduzy, 2013; Cheragh-
Birjandi & Farhadpoor, 2024; Eghbali & Arazi, 2024,
Gardashkhani & Farzaneh, 2019; Hajivand & Arazi, 2024,
Hatami, Nikooie, & Enhesari, 2019; Irani, Afroundeh, & Birar,
2022; Karimi, Fakhrpour, 2022; Khodaei,
Hamedinia, Kakhk, & Damavandi, 2016; Masoudian, Jazi,
Faramarzi, & Talebi, 2019; Moghadam, Askari, Hamedinia, &
Haghighi, 2020; Moghadasi, Fashi, & Ahmadizad, 2020; A.
Mohammadi, Khodayi, & Abbasi, 2016; M. Mohammadi & Chafy,
2023; Rasoul Mohammadi, Homaee, Azarbayjani, & Baesi, 2017;
Robabeh Afroundeh, Khajehlandi, &
Mohammadian, 2020; Mogimi, Rajabi, & Amani-Shalamzari,
2022; Mostafalou, Kakhak, & Haghighi, 2020; Nava, Biniaz,
Heidarianpour, & Mehrialvar, 2021; Negaresh, Ranjbar, Habibi, &
Gharibvand, 2016; Negaresh, Ranjbar, Gharibvand, Habibi, &
Moktarzade, 2017; Nourshahi, Rostami, & Nazari, 2024; Rohani,
Asjodi, Safarimosavi, & Bahmanzadeh, 2017; Roudsari & Amani,
2019; Sadegh, Rashidlamir, Rizeh, & Soukhtanloo, 2018; Zahabi,
2015). Muscle hypertrophy was measured as an outcome

& Zarneshan,
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variable in all of the included studies (See Figures 2, 3, and 4 for

the corresponding visualisations).
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Figure 2. Most frequently used keywords by authors in studies on the effect of resistance training on muscle hypertrophy.
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Discussion

The present study conducted a comprehensive bibliometric
analysis of articles published by Iranian researchers on
resistance training and muscle hypertrophy, with the primary aim
of mapping the structural and thematic characteristics of the
research landscape. Scientometric indicators, visual maps, and
descriptive tables were used to address questions related to
publication trends, authorship patterns, institutional affiliations,
journal distribution, and dominant research themes.

The results showed that 31 articles were published between 2011
and 2024, with no consistent temporal growth trend. This irregular
publication pattern suggests that research on resistance training—
induced hypertrophy in Iran has developed intermittently rather
than through a sustained and coordinated research agenda.
Authorship analysis indicated that most studies were conducted
by teams of three or more authors, which is consistent with the
predominance of doctoral dissertations as the main source of
scientific output in this field. In such cases, authorship order is
typically determined by national academic regulations involving
students, supervisors, and co-supervisors.

Institutional analysis revealed that the majority of publications
originated from public (state) universities, while a smaller
proportion (approximately 13%) was affiliated with Islamic Azad
University. This distribution likely reflects differences in research
capacity, access to graduate programs, and institutional research

activin rewor typeii-b

creatine hydrochloride

priorities. In terms of journal placement, approximately 65% of the
articles were published in sport physiology and exercise-related
journals, whereas 35% appeared in medical sciences journals.
This pattern may be explained by the higher concentration of
graduate students in sport sciences within universities supervised
by the Ministry of Science, Research and Technology.

Further examination of journal accreditation types and publishers
demonstrated that the analyzed articles were dispersed across a
wide range of nationally accredited scientific-research journals
affiliated with both the Ministry of Science and the Ministry of
Health and Medical Education. Journals published by institutions
such as the University of Tehran, University of Guilan, and
University of Birjand accounted for a notable share of publications
within sport sciences, while several medical and health-related
journals under the Ministry of Health hosted studies at the
intersection of exercise physiology, rehabilitation, and clinical
health. The absence of a dominant or specialized journal serving
as a central publication outlet suggests a fragmented
dissemination structure, which may limit thematic continuity and
long-term visibility of this research domain.

Keyword co-occurrence and network analyses identified “muscle
hypertrophy” as the central thematic node, strongly connected
with terms related to resistance training modalities, muscular
adaptations, supplementation, and specific study populations. In
this network, node size reflects keyword frequency and link
presence indicates co-occurrence within the same publications,
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Figure 3. Overlay visualization of the most frequently used keywords by authors and their publication year.
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Figure 4. Density visualization of the most frequently used keywords by authors.

while color-coded clusters represent thematic groupings
generated by the clustering algorithm. From a descriptive
thematic perspective, these clusters broadly correspond to
training-related  concepts, outcome-related terms, and
population-specific topics, rather than distinct or independent
research streams. The visualization demonstrates substantial
overlap among themes, suggesting that research topics in this
field are closely interconnected. Importantly, the network is
interpreted here as a structural representation of thematic
distribution and co-occurrence patterns, rather than as a basis for
inferring the relative strength or dominance of specific conceptual

relationships.

From this descriptive thematic perspective, the reviewed
literature most frequently addressed older adults (often in relation
to sarcopenia), individuals with insulin resistance, overweight or
obesity, and selected clinical conditions such as alcoholic
cardiomyopathy. The prominence of ageing-related populations
indicates that muscle hypertrophy has primarily been investigated

within preventive and rehabilitative research contexts.

Content classification further showed that Iranian studies in this
field have predominantly focused on muscular, neuromuscular,
and molecular dimensions of hypertrophy, as well as on training—
nutrition interactions. These aspects are reported here solely as
recurring topics and categories of investigation, rather than as
effectiveness or mechanistic

evidence of physiological

conclusions. The thematic concentration and relative

homogeneity of research topics suggest limited diversification in

study designs, populations, and conceptual frameworks.
Conclusion

In summary, the bibliometric profile of Iranian research on
resistance training and muscle hypertrophy depicts a field
characterized by modest publication volume, irregular temporal
output, reliance on postgraduate research, dispersed journal
placement, and thematic concentration on a narrow range of
populations and outcomes. Addressing these structural
characteristics—particularly through enhanced inter-institutional
collaboration, broader population coverage, and more coherent
publication strategies—may contribute to the more systematic
development and international visibility of this research area in

the future.

What is already known on this subject?

Previous bibliometric and narrative reviews indicate that research
on resistance training frequently focuses on muscle hypertrophy
and related adaptations, particularly within sport sciences and
clinical exercise contexts. Existing evidence shows that
publications in this field are commonly distributed across exercise
physiology and medical journals and often originate from
postgraduate However, the publication
patterns, contributions, journal accreditation

characteristics, and thematic distribution of resistance training—

research projects.
institutional
related hypertrophy research within Iran have not been
systematically examined.
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What this study adds?

This study provides the first comprehensive bibliometric mapping

of Iranian research on resistance training and muscle
hypertrophy. It identifies publication trends, authorship
structures, institutional contributions, journal accreditation

patterns, and dominant research themes over a 15-year period.
By highlighting the fragmented dissemination structure, limited
temporal continuity, and thematic concentration of existing
studies, the findings offer a structured overview that can inform
future research planning, collaboration strategies, and journal
targeting within this field.
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