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ABSTRACT

Primary dysmenorrhea is highly prevalent among adolescent girls and often leads to significant functional
impairment. Growing interest in complementary and alternative therapies (CAM) reflects a shift toward safer,
accessible non-pharmacological options. However, research in this field remains fragmented, and no bibliometric
analysis has mapped its global structure. This study aimed to analyze global research trends, scholarly
productivity, collaborative networks, and emerging thematic structures related to complementary and alternative
therapies for primary dysmenorrhea among adolescent girls. A bibliometric analysis was conducted using
PubMed-indexed publications from 2019-2024. Eligible English-language articles were analyzed using
Biblioshiny (R Studio) to assess publication trends, key contributors, collaboration networks, and thematic
evolution. A total of 293 documents from 171 journals were included, showing an annual growth rate of 9.86%.
Research involved 2003 authors, with high collaboration rates and strong contributions from China, the United
States, and the Netherlands. Thematic mapping identified movement-based therapeutic approaches particularly
walking and functional recovery as dominant motor themes, reflecting emerging interest in physiological and
rehabilitative dimensions of dysmenorrhea management. Research on CAM for primary dysmenorrhea among
adolescents has expanded rapidly, with increasing global collaboration and evolving thematic complexity.
Movement-based interventions and functional recovery frameworks represent key future directions, offering
promising avenues for developing holistic and adolescent-centered menstrual pain management strategies.
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Background

Adolescents is individuals in the 10-19 years age group . At the beginning of adolescence,
puberty occurs, which is a stage that marks when children enter puberty to prepare for the reproductive
process, which in girls involves menstruation 2 Menstruation occurs due to the shedding of the inner
lining of the uterine wall (endometrium) which occurs periodically every month 2.

According to 2020 World Health Organization (WHO) data, the prevalence of dysmenorrhea was
1,769,425 (90%), with 10-16% being severe *. On average, in European countries, dysmenorrhea affects
45-97% of women, in the Americas 52-90% of women, in Africa 44-95%, and in Asia 45-90% of
women °. The global incidence of dysmenorrhea is very high. On average, more than 50% of women
suffer from Primary Dysmenorrhea (PD) 8. Primary dysmenorrhea (PD) is defined as painful menses
with cramping sensation in the lower abdomen that is often accompanied by other symptoms 7, such as
sweating, headache, nausea, vomiting, diarrhea, and tremulousness 8. The pain is thought to be due to
contractions caused by the loss of the endometrium °.

Factors influencing the occurrence of primary dysmenorrhea, include family history, stress,
physical activity, menstrual periods, and age at menarche °. Other contributing factors include
unhealthy diet and lack of exercise °. Increasingly severe pain can be very disruptive, so treatment may
be necessary to relieve the pain . Dysmenorrhea can be treated both non-pharmacologically and
pharmacologically *2. Non pharmacological therapy methods are widely used to treat moderate pain,
such as heat therapy and yoga **.

Publisher: Regional Representative Council of the Indonesian National Nurses Association of Blitar City 108

Correspondent*



Volume 4 NUmber 2 April 2026 155N 2986-1008
Homepage: https://healthgate.ppnikotablitar.com

Primary dysmenorrhea disrupts various activities, such as school absences that negatively impact
academic achievement, restrictions social life, and decreased sports activities, which consequently lead
to a decreased quality of life . Primary dysmenorrhea also causes infertility, sexual dysfunction,
depression, and changes in cardiac function **. Although NSAIDs are commonly used, some adolescents
experience side effects or inadequate pain relief '°. Preferences for natural, low-risk, and easily
accessible treatments have contributed to growing interest in complementary and alternative therapies *'.
This is evident in the increase in publications related to complementary and alternative medicine (CAM)
over the past five years, demonstrating growing scientific interest in non-pharmacological pain
management. Many Asian countries (Iran, China, and India) are major contributors to CAM research for
dysmenorrhea.

Despite the substantial increase in publications exploring complementary and alternative therapies
for primary dysmenorrhea, the existing body of literature remains highly dispersed across disciplines,
intervention types, and geographic regions, limiting the ability of researchers to obtain a holistic
understanding of the field. To date, no comprehensive bibliometric analysis has systematically mapped
the global research landscape on this topic, particularly within the adolescent population where primary
dysmenorrhea is most prevalent and where therapeutic needs differ from those of adults. A bibliometric
approach is crucial because it allows for the quantitative examination of large datasets, revealing
patterns of scientific productivity, the influence of leading authors and institutions, and the structure of
collaborative networks across countries. Moreover, bibliometric mapping provides insight into the
intellectual architecture of the field by identifying frequently occurring keywords, co-citation clusters,
conceptual linkages, and the evolution of thematic priorities over time. In this context, bibliometric
assessment serves as an essential tool for synthesizing fragmented evidence, guiding future research
directions, supporting evidence-informed decision making, and ultimately strengthening the global
scientific response to primary dysmenorrhea among adolescent girls.

Methods

The data were obtained from the PubMed database, and the search was completed in November
2025 to avoid bias from daily database updates. The search strategy combined terms related to primary
dysmenorrhea, complementary and alternative therapies, and adolescent girls, restricted to publications
from 2019 to 2024. Only English-language journal articles, reviews, clinical trials, and conference
papers available in full text were included, while books and book chapters were excluded. All retrieved
records were exported in PubMed format and screened by titles and abstracts to remove duplicates and
irrelevant studies, followed by full-text verification to ensure alignment with the study scope.

All eligible documents were analyzed using R Studio through the Biblioshiny interface.
Biblioshiny was used to process bibliographic metadata, generate annual publication trends, identify
productive authors, institutions, and countries, and explore research structures through keyword co-
occurrence, thematic map analysis, and topic timeline analysis. This workflow provided a
comprehensive overview of global research activity and emerging themes in complementary and
alternative therapies for primary dysmenorrhea among adolescent girls.

Results

Main Information

A total of 293 documents published between 2019 and 2024 were included in this bibliometric
analysis. These documents were sourced from 171 different journals and publication outlets,
demonstrating the multidisciplinary nature of research on complementary and alternative therapies for
primary dysmenorrhea in adolescent girls. The overall annual growth rate of 9.86% reflects a strong and
steadily increasing scholarly interest in this topic over the past five years.

Research productivity in this field is supported by 2003 contributing authors, indicating
substantial engagement from the global scientific community. Notably, only two documents were single-
authored, suggesting that research in this domain is predominantly collaborative. This is further
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supported by the average of 7.45 co-authors per document, demonstrating extensive teamwork and
shared scientific inquiry. The international co-authorship rate of 22.53% highlights active cross-country
collaborations and underscores the global relevance of primary dysmenorrhea and its non-
pharmacological management strategies.

In terms of content, the dataset contains 1009 Author Keywords, reflecting conceptual diversity,
emerging therapeutic modalities, and evolving research directions. The average document age of 3.21
years indicates that the field is relatively young, with a substantial proportion of recent publications,
consistent with the growing global attention toward complementary and alternative interventions in
adolescent reproductive health.

Annual Publication Growth
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Figure 1. Annual publication growth

The annual scientific production from 2019 to 2024 shows a clear upward trajectory, indicating
a progressive expansion of research interest and scholarly output. In 2019, the field recorded 40
publications, followed by a slight decline in 2020. However, beginning in 2021, there was a marked
increase, with publication counts rising steadily and peaking prominently in 2024 with approximately 63
articles.

This sharp rise in 2024 likely reflects heightened scientific attention toward non-
pharmacological management of dysmenorrhea, driven by increasing awareness of adolescent health
needs, limitations of conventional pharmacologic therapy, and emerging evidence supporting alternative
approaches such as herbal medicine, aromatherapy, acupressure, physical therapy, and mind-body
interventions.

The fluctuations observed between 2019 and 2023 may indicate shifts in global research
priorities or external factors influencing publication productivity. Nevertheless, the overall trend
demonstrates sustained growth and an expanding evidence base. This upward momentum suggests that
complementary and alternative therapies are becoming more widely recognized as essential components
of menstrual health management strategies for adolescent populations.
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Figure 4. Most influential author, affiliations, and corresponding author’s countries

The most productive author is Wang Y, contributing 6 documents to the field. This is followed
by De Vos RJ and Lamb SE, each with 5 documents. Several other authors—including Blanguero J,
Breda SJ, Rathleff MS, Suero-Pineda A, and Zhang S—produced 4 documents each. Meanwhile, Apolo-
Arenas MD and Cruvinel-Junior RH each contributed 3 publications. These figures illustrate that while
the field is growing rapidly, scientific output remains concentrated among a few leading researchers.

The most productive institution is the University of Oxford with 37 publications, followed
closely by Linkoping University (35) and McMaster University (33). Other high-impact affiliations
include German Sport University Cologne (31), University of Pennsylvania (30), and Memorial Sloan
Kettering Cancer Center (28). Institutions such as the University of Seville (26), Edith Cowan
University (23), Erasmus MC University Medical Center (22), and Vrije Universiteit Amsterdam (22)
also make notable contributions. This distribution highlights the strong involvement of major research
universities with extensive expertise in musculoskeletal health, women’s health, and integrative
therapies.

China leads with the highest number of corresponding-author publications (about 26
documents), followed by the USA (24 documents) and the Netherlands (around 21 documents). Iran,
Spain, and Germany also contribute substantially to the field. Most countries show a greater proportion
of Single-Country Publications (SCP) than Multiple-Country Publications (MCP), indicating that
research on complementary and alternative therapies for primary dysmenorrhea is often conducted
within national teams. However, countries such as Australia, Brazil, and Belgium demonstrate higher
MCP proportions, reflecting strong international collaboration patterns.
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Figure 3. Emerging trends through thematic mapping on complementary and alternative therapies for
primary dysmenorrhea among adolescent girls research.

Furthermore, an advanced interpretation of the thematic mapping highlights that motor themes
represent the most dynamic and influential research pathways in the field of complementary and
alternative therapies for primary dysmenorrhea among adolescent girls. The emergence of walking as a
central and highly developed theme suggests an expanding interest in movement-based therapeutic
models that target both physiological and functional dimensions of menstrual pain. This trend indicates a
strong potential for future investigations to explore structured walking programs, optimal exercise
intensities, and their mechanistic effects on uterine blood flow, inflammatory mediators, and pain
modulation in adolescents. Similarly, the prominence of time factors and recovery of function within the
motor cluster reflects a shifting focus toward longitudinal and functional outcomes, particularly how
intervention timing, treatment duration, and rehabilitation trajectories shape therapeutic effectiveness.
These elements collectively suggest that future research may increasingly adopt integrative frameworks
that combine exercise physiology, chronobiology, and functional recovery science to improve non-
pharmacological management strategies for dysmenorrhea.

Discussion

The identification of movement-based therapeutic approaches as a dominant motor theme in the
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thematic map indicates that physical activity particularly walking has become a central focus within
contemporary research on complementary and alternative therapies for primary dysmenorrhea among
adolescent girls. Given that motor themes are both conceptually mature and highly influential within the
field, this prominence suggests strong potential for future scientific expansion. The clustering of
keywords related to walking, exercise, physical activity, and movement therapy highlights increasing
scholarly interest in understanding how movement-based modalities modulate menstrual pain through
physiological pathways such as enhanced pelvic circulation, reduction of myometrial ischemia,
improved endorphin release, and downregulation of inflammatory signaling. Despite the emergence of
several preliminary clinical studies, research remains limited in terms of standardized protocols, dose
response relationships, and mechanistic exploration. Therefore, future investigations should rigorously
examine structured walking programs, optimal intensities and durations, comparative effectiveness with
other forms of exercise (e.g., yoga, stretching, aerobic routines), and the specific biological mediators
involved in pain attenuation. Such work is particularly relevant for adolescents, who may prefer
accessible, low-cost, and non invasive interventions that can be easily incorporated into daily routines
and school environments.

Beyond physiological mechanisms, the appearance of walking time factors within the motor
cluster underscores the need to consider temporal dimensions of movement-based therapy. Time factors
may involve the frequency of walking, the timing of exercise relative to the menstrual cycle, or the
duration needed to achieve measurable therapeutic benefits. Chronobiological perspectives such as
whether exercise is more effective during specific phases of the menstrual cycle remain underexplored
yet potentially significant for optimizing intervention outcomes. Future research may therefore integrate
chronotherapeutic principles, longitudinal monitoring, and wearable technologies to capture real-time
data on movement patterns, pain fluctuations, and treatment adherence. Integrating objective
assessments, such as accelerometers or digital health trackers, could further advance the precision and
ecological validity of studies in this domain. These methodological advances would enable a more
nuanced understanding of how temporal and behavioral variables interact with physiological responses
in adolescent girls experiencing primary dysmenorrhea.

The second major motor theme emerging from the analysis functional recovery demonstrates a
substantial shift in scholarly focus from merely reducing pain intensity to restoring adolescents’ overall
functional capacity and quality of life. Historically, research on dysmenorrhea has relied primarily on
pain scales as primary outcomes, neglecting broader dimensions such as mobility, participation in daily
activities, school attendance, sleep quality, and psychosocial functioning. The prominence of keywords
such as recovery function, functional outcomes, and rehabilitation within the motor cluster indicates a
growing recognition that effective management of primary dysmenorrhea should aim not only to
alleviate acute pain but also to support adolescent girls in maintaining normal life functioning.

Future research on functional recovery should therefore explore comprehensive outcome
frameworks that capture multidimensional aspects of adolescent functioning. Potential directions include
the development of validated functional recovery scales tailored to menstrual health, longitudinal studies
evaluating the sustained impact of complementary therapies, and advanced statistical modeling to
understand mediating and moderating factors influencing recovery trajectories. Additionally, integrating
biopsychosocial models into study designs could illuminate how psychological resilience, stress
regulation, and lifestyle behaviors interact with therapeutic interventions to influence overall functional
outcomes. Interdisciplinary collaboration particularly involving physiotherapists, psychologists, and
educators may further enrich the conceptualization of functional recovery and guide the development of
school-based or community-level interventions that support menstruating adolescents.

Moreover, the intersection between movement-based approaches and functional recovery offers a
fertile area for future investigation. Thematic positioning suggests that these two domains are not
isolated but deeply interconnected, indicating the potential for integrated therapeutic frameworks that
combine physical activity with functional rehabilitation strategies. For example, structured exercise
programs could be examined for their ability not only to reduce menstrual pain but also to improve
mobility, academic performance, emotional well-being, and participation in extracurricular activities.
Such integrated approaches may be particularly beneficial for adolescents who experience recurrent or
severe dysmenorrhea, where functional impairment is more pronounced. Evaluating combined
interventions such as walking plus breathing exercises, yoga plus heat therapy, or physical therapy plus
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aromatherapy may help identify synergistic effects that enhance both pain relief and functional
outcomes.

The rise of these motor themes also carries implications for methodological advancements in
future dysmenorrhea research. The relatively young age of the field, reflected in the average document
age of 3.21 years, indicates an urgent need for high-quality, longitudinal, and multicenter studies capable
of establishing stronger evidence bases. Since the current research landscape is characterized by
substantial collaborative engagement demonstrated by the high co-authorship rate and increasing
international collaboration future studies may benefit from harmonized protocols across countries,
allowing cross cultural comparisons of movement based and functional recovery interventions.
Additionally, emerging technologies such as mobile health applications, wearable sensors, and tele-
rehabilitation platforms could be leveraged to facilitate remote monitoring, enhance adherence, and
collect real-world data at scale .

The expansion of research on movement-based modalities and functional recovery reflects
broader global trends emphasizing patient centered, accessible, and non-pharmacological strategies for
menstrual health management. As the limitations of conventional pharmacologic therapy become
increasingly recognized particularly for adolescents who may face concerns regarding side effects or
long-term *° use the demand for evidence based complementary approaches is expected to grow %. The
upward research trajectory identified in this bibliometric analysis, particularly the notable increase in
publications in 2024, suggests that the field is entering a phase of rapid development. This momentum
provides an ideal opportunity to deepen theoretical understanding, refine intervention models, and
contribute to the creation of integrated care pathways that holistically address the needs of adolescent
girls with primary dysmenorrhea.

Conclusions and Recommendations

This bibliometric analysis provides a comprehensive overview of global research trends and
intellectual structures surrounding complementary and alternative therapies for primary dysmenorrhea
among adolescent girls from 2019 to 2024. The findings demonstrate that scholarly interest in non-
pharmacological management of primary dysmenorrhea has grown substantially, with an annual
publication increase of 9.86% and a predominance of recent studies, indicating that the field is both
dynamic and rapidly developing. The presence of 2003 contributing authors, along with high rates of co-
authorship and increasing international collaboration, underscores the global relevance of adolescent
menstrual health and the multidisciplinary nature of complementary and alternative medicine research.

The thematic evolution of the field reveals a clear shift toward movement-based therapeutic
approaches and functional recovery frameworks, suggesting a growing recognition of physical activity,
rehabilitation science, and integrated mind body mechanisms in the management of dysmenorrhea.
These emerging motor themes, particularly structured walking interventions and functional performance
outcomes, highlight new pathways for intervention design and mechanistic exploration. Additionally,
the increasing prominence of CAM modalities such as herbal therapies, aromatherapy, acupressure,
yoga, and other low-risk strategies reflects a global trend toward accessible, culturally adaptable, and
adolescent-friendly approaches to menstrual pain management.

Overall, this analysis synthesizes previously fragmented evidence and provides a systematic
mapping of research productivity, influential contributors, conceptual diversity, and evolving thematic
landscapes. By clarifying global scientific patterns and identifying priority research domains, the study
offers a valuable foundation to guide future investigations, support evidence-based clinical practice, and
enhance adolescent reproductive health policies worldwide.
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