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Abstract 

Background  Menstrual health is an important public health concern where it is still considered a taboo, and ado-
lescent girls often lack knowledge about menstrual health, face limited access to sanitation facilities, and strug-
gle with the affordability of sanitary materials. Every year numerous articles are published; however, only a few 
of them would be influential in the evolution of a particular field. The number of citations received by an article 
serves as a quality factor for the impact of the article in a particular field. Citation analysis analyses the relationship 
between citations received by articles. From the literature search, no citation analysis was conducted on menstrual 
health. Hence the objective of the study was to identify the articles which received hundred or more citations 
and also to identify the leading countries, journals, study designs, and departments conducting research on men-
strual health.

Methods  Citation analysis was done with search terms pertaining to adolescent and menstrual health using 
Google Scholar as a database in Publish or Perish software. The articles retrieved were exported to Microsoft Excel. 
Articles that received a hundred or more citations were screened for the type of article, department, and country 
where the study was conducted. A descriptive analysis of the hundred or more cited articles was done in Microsoft 
Excel.

Results  A total of 982 articles pertaining to menstrual health among adolescent girls were retrieved. There were hun-
dred articles with hundred and more citations pertaining to the menstrual health of adolescent girls. Cross-sectional 
study design, Obstetrics and Gynaecology department, India and USA countries, and PLOS ONE journal had the most 
citations in research on menstrual health among adolescent girls. The top ten articles were on menorrhagia, men-
strual hygiene practices, Water, Sanitation and hygiene (WASH), stigma on menstruation, and education on menstrual 
health.

Conclusion  The hundred cited articles on menstrual health among adolescent girls were mainly from high-income 
countries and were of more observational in nature than interventional. Thus, highlighting the need to strengthen 
experimental studies on the menstrual health of adolescent girls in Lower-middle-income countries.

Keywords  Menstrual health, Adolescent girl, Citation analysis

Plain Language Summary 

Menstrual health is an important public health entity where menstrual health management remains poor 
among adolescent girls in lower-middle-income countries. From the literature, it has been observed that there 
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is a lack of research pertaining to menstrual health. Research-related performances are evaluated through various 
objective measures; one of them is the number of citations received by the articles, which implicates the impact 
of the article in a particular field. Hence the objective of our study was to enlist the articles pertaining to menstrual 
health on adolescent health, which received hundred and more citations. The most common study design, depart-
ment, country, and journal were determined from articles that received hundred and more citations. The study results 
showed that the Cross-sectional study design, Obstetrics and Gynaecology department, India and USA countries, 
and PLOS ONE journal conducted research with the highest number of articles having hundred and more citations. 
The top ten articles included research pertaining to domains such as menorrhagia, menstrual hygiene practices, 
Water, Sanitation, and hygiene (WASH), stigma on menstrual health, and education on menstrual health, which are 
imperative with respect to adolescent girls’ menstrual health. From the current citation analysis, it is evident that there 
is a need for strengthening research on menstrual health, which will generate evidence-based interventions and help 
policymakers implement necessary policies for adolescent health.

Introduction
Menstrual health is defined as a state of complete physi-
cal, mental, and social well-being and not merely the 
absence of disease or infirmity in relation to the men-
strual cycle [1]. Achieving menstrual health means that 
girls, women, and all other people who experience a 
menstrual cycle throughout their life course can access 
timely, accurate, age-appropriate information about men-
struation and changes experienced throughout the life 
course, as well as related to hygiene practices and self-
care [1]. Millions of girls and women worldwide experi-
ence period poverty, which is described as limited access 
to menstrual education, period products, or adequate 
water sanitation and hygiene (WASH) facilities [2]. In 
adolescent girls, the onset of menstruation is the start of 
a new phase, posing various issues such as harassment, 
stigma, and social exclusion. Menstrual health needs of 
adolescent girls go unmet due to a lack of access to basic 
services like toilets, poverty, gender inequality, and cul-
tural taboos [3]. Also, menstrual health is imperative to 
improve global population health, achieve Sustainable 
Development Goals (SDGs), and attain gender equal-
ity and human rights by the year 2030 [4]. Although the 
current SDG framework does not explicitly mention 
menstrual health, various targets indirectly contribute to 
its attainment [5]. For example, SDG 3 focuses on good 
health and well-being, where providing knowledge about 
menstrual health and hygiene (MHH) leads to positive 
sexual and reproductive health outcomes. SDG 6 empha-
sizes clean water and sanitation, and ensuring facilities 
with safety and comfort for MHH will help in achieving 
this goal [5]. Various studies conducted worldwide found 
that menstrual hygiene practices remained poor in lower-
middle-income countries (LMICs) [6]. Also, research 
pertaining to menstrual health in LMICs was more of 
participatory, qualitative, and descriptive methods, but a 
commensurate number of analytic studies have not been 
performed [6].

Over the years, the research-related performance of 
universities, as well as that of individual researchers, 
is increasingly evaluated through the use of objective 
measures. There is a growing awareness in research 
communities, government organizations, and funding 
bodies around the concept of evaluation metrics such 
as Informetrics, Bibliometrics, Scientometrics, Webo-
metrics, and Altmetrics [7]. Bibliometrics are statistical 
analyses of books, articles, or other publications. Cita-
tion analysis is a commonly used bibliographic method. 
A citation implies a relationship between a part or the 
whole of the cited document and a part or the whole of 
the citing document [8]. Citation analysis is that area of 
bibliometrics that deals with the study of these relation-
ships. It employs mathematical, statistical, comparison, 
abstraction, generalization, and logical methods to 
study citation patterns in scientific journals and papers 
[9]. Citation classics are highly cited publications iden-
tified by the Science Citation Index (SCI) and a publi-
cation cited more than 400 times; however, in some 
fields with fewer researchers, a hundred citations would 
qualify a work [10]. Although relying solely on citations 
may not be ideal for assessing the quality of scientific 
articles, a high number of citations is suggestive of util-
ity by other researchers [7]. Various citation analysis 
have been conducted across different disciplines, such 
as Obstetrics and Gynaecology, critical care, orthope-
dics, dermatological, ophthalmology journals, cita-
tion classics in fertility and sterility, Uro-gynaecology, 
surgery, nephrology, in field of opioids, and in urethral 
construction [11–20]. However, no citation analysis 
specifically focused on menstrual health among adoles-
cents was found. This gap in citation analysis represents 
an opportunity for exploring the existing literature on 
menstrual health and also contributes to the develop-
ment of a comprehensive knowledge base on menstrual 
health and informs future research, policy, and practice 
in this important area.
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Given the importance of the menstrual health of ado-
lescents as a public health issue and the need for more 
analytic studies, the study aimed to identify and ana-
lyze top-cited articles on menstrual health among ado-
lescents. By identifying the articles with more than a 
hundred citations, the authors aimed to identify key 
publications and seminal works that have contributed 
to the understanding of the menstrual health of adoles-
cents, their challenges, and potential solutions over the 
decades. Also, the authors sought to identify the leading 
Journals publishing on menstrual health, the standard 
study designs employed, the departments involved, and 
the countries involved in research on menstrual health.

Methods
We conducted a citation analysis in the field of menstrual 
health among adolescent girls to examine the patterns 
and frequency of citations of published articles.

Bibliometric approach
The top 100 cited articles on menstrual health were 
identified as of March 2022 using a free, publicly acces-
sible search software named Harzing’s Publish or Per-
ish [21]. Publish, or Perish, is a software program that 
retrieves and analyzes the academic citation data pro-
vided by various data sources such as Google Scholar, 
Scopus, Web of Science, PubMed, etc. The software pro-
vides raw citations, analyzes these, and provides differ-
ent metrics such as h-index, g-index, total numbers of 
citations, etc. The databases PubMed and Scopus cover 
only those articles published in Journals indexed with 
them, and it was reported that Web of Science provides 
citation counts from the journals listed in ISI Web of Sci-
ence, thus underestimating the citation counts [22]. A 
study was conducted on Academic search engines and 
bibliographic databases (ASEBDS) comparing the sizes 
of twelve ASEBDS. Results showed that Google Scholar 
is currently the most comprehensive academic search 
engine that provides scholarly information with access to 
peer-reviewed academic journals and grey literature [23]. 
Publish or Perish software allows one to choose only one 
search engine or database for article retrieval. Hence, to 
test the study objectives, the authors have used Google 
Scholar as a search engine by considering the accessibil-
ity, feasibility, and provision of results with more accu-
rate citation counts. We searched the articles using the 
search terms (adolescent OR adolescence OR puberty’ 
AND ‘Menstruation OR menstrual OR menstrual health 
OR menses’ AND ‘hygiene OR hygienically OR sanitation 
OR sanitary) by Google Scholar on Harzing’s Publish or 
Perish V6 software. The retrieval of articles was set at a 
maximum limit, and a total of 982 articles were retrieved. 
The results obtained were exported to Microsoft Excel 

from the software. Two researchers (AG and DPS) 
screened all articles independently. The articles had vari-
ables such as cites per year, authors, author count, title 
of the article, year of publication, journal name, and pub-
lisher; each article had URLs providing access to them. 
Manual extraction was done for variables such as country 
of origin, department conducting the study, and the type 
of study design by accessing the article URLs. For the 
variable country of origin, the authors have considered 
primarily the country where the study was conducted; if 
data was unavailable, the first author’s country was taken 
as the country of origin, and also countries we have clas-
sified the countries into a high-income, lower-income, 
lower middle income by using World Bank Classification. 
The variable department was considered from the affili-
ation of the primary author. The variable study design 
was considered if mentioned in the article’s title; if not, 
the researchers screened for materials and methods in 
abstract or full-text articles. In case of any discrepancy 
final consensus was arrived at after a discussion with the 
third researcher (PB). Once the data entry was complete, 
articles that received hundred or more citations were 
identified. The hundred or more cited articles were cat-
egorized as per the study design. All the hundred cited 
articles were in English language and were included for 
analysis.

Statistical analysis
A descriptive analysis was performed for articles that 
received hundred or more citations using Microsoft 
Excel. Descriptive data were presented in percentage or 
proportion.

Results
A total of 982 articles related to menstrual health among 
adolescent girls were retrieved using Publish or Per-
ish software. The publication years ranged from 1910 
to March 2022. Of the 982 articles, there were hundred 
articles that received hundred or more citations. Out of 
them, five articles received more than 400 citations and 
hence were considered citation classics [10]. The mean 
citation score was 212.9 ± 144.4, and the median of 170 
(IQR: 138–246). Out of 982 articles, the minimum cita-
tion was one, and the maximum was 1270.

Various domains with Rank one for articles that received 
100 or more citations
Cross-sectional study is the most common study design, 
ranking first, with thirty-four articles having more than a 
hundred citations, followed by review articles and quali-
tative study. The Department of Obstetrics and Gynae-
cology ranked one with twenty-six articles, followed by 
the Department of Community Medicine and School 
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of public health. The countries India and the USA are 
ranked first, with 24 articles, each having more than a 
hundred citations, followed by the United Kingdom and 
Ethiopia. PloS One is the leading journal that published 
six articles with more than a hundred citations, followed 
by BMJ Open and Obstetrics and Gynaecology (Table 1).

Characteristics of top ten articles with more than 100 
citations
The top ten articles were in research pertaining to men-
orrhagia, menstrual hygiene, stigma pertaining to men-
strual health, WASH, and education on menstrual health.

Citation classics: the topmost article received 1270 
citations, assessed menstrual blood loss using a picto-
rial chart, and was published in BJOG: An International 
Journal of Obstetrics and Gynaecology journal in the 
year 1990; the department of Obstetrics and Gynae-
cology conducted the study. The study has measured 
the diagnostic accuracy of a pictorial chart in assessing 
menorrhagia. The article which ranked second had 639 
citations, titled Menstrual Hygiene: how hygienic is an 
adolescent girl? This article was published in the Indian 
Journal of Community Medicine. The study was a cross-
sectional study conducted in India by the Department 

Table 1  Various domains which stand at Rank 1 for articles that received 100 or more citations

Variable Rank 1 Total number of 
articles N = 100, 
n (%)

Study design Cross-sectional study 34 (34)

Department Department of Obstetrics and Gynaecology 26 (26)

Country India & United States of America (USA) 24 (24)

Journal PLOS ONE 6 (6)

Table 2  Characteristics of top 10 articles having citations of more than 100 citations

Rank Article title Menstrual health domain Citations Publication year Journal Country

1 Assessment of menstrual blood 
loss using a pictorial chart [24]

Menorrhagia 1270 1990 BJOG: An International Journal 
of Obstetrics and gynecology

United Kingdom

2 Menstrual hygiene: 
how hygienic is the adolescent 
girl? [25]

Menstrual hygiene 639 2008 Indian Journal of Community 
Medicine

India

3 Determination of blood loss 
[26]

Menorrhagia 514 1964 Scandinavian Journal of Clinical 
and Laboratory Investigation

Sweden

4 Menstruation in girls and ado-
lescents: using menstrual cycle 
as a vital sign [27]

Menstrual hygiene 493 2006 Pediatrics USA

5 Antifibrinolytic for heavy men-
strual bleeding [28]

Menorrhagia 411 2000 Cochrane database of system-
atic reviews

New Zealand

6 Treatment of menorrhagia dur-
ing menstruation: randomized 
controlled trial of mefenamic 
acid and tranexamic acid [29]

Menorrhagia 384 1996 BMJ open Ireland

7 Menstrual hygiene: Knowledge 
and practice among adolescent 
schoolgirls of Nagpur district 
[30]

Menstrual hygiene 379 2011 Journal of the clinic and diag-
nostic research

India

8 Where the education system 
and women’s bodies collide: 
The health impact of girls’ 
experiences of menstruation 
in Tanzania [31]

Education on menstrual health 357 2010 Journal of adolescence Tanzania

9 Menstrual practices and repro-
ductive problems: a. study 
of adolescent girls in Rajasthan 
[32]

WASH 351 2015 Journal of Health Management India

10 The menstrual mark: menstrua-
tion as social stigma [33]

Social stigma on menstruation 341 2013 Sex roles United Kingdom
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of Community Medicine. The third article in the order 
received 514 citations which also determined menstrual 
blood loss conducted in Sweden. Fourth in order was a 
clinical report about the menstrual cycle as a vital sign 
which received 493 citations. The fifth citation classic 
was a Cochrane systematic review on antifibrinolytics for 
heavy menstrual bleeding (Table 2).

Trend analysis of the top hundred cited articles showed 
that original and review articles shared equal proportions 
in earlier decades, and an increase in trend was noted 
in the decade 2011–2020; the proportion of original 
research increased relatively when compared to review 
articles in the coming decades (Fig.  1). Most of the top 
hundred cited articles were cross-sectional studies [34], 
followed by reviews [25]. There were five experimental 
studies in the top hundred cited articles; one was quasi-
experimental, and the other four were randomized con-
trolled trials (Fig.  2). Out of the top hundred articles, 
fifty-three were in higher income countries, of which 
the majority were from the USA [24], and the rest, forty-
seven were from LMICs, with India being the major con-
tributor [24]. Out of five experimental studies, four were 
from higher-income countries, and one was from LMICs 
(Nepal).

Discussion
The authors conducted a citation analysis to identify 
articles with a hundred or more citations in the field 
of menstrual health among adolescent girls published 
from the year 1910 till March 2022. Several disciplines 
have conducted citation analysis in the medical field to 
understand the scientific progress of the field [11–20]. 
The current citation analysis provides an overview of 
how research pertaining to menstrual health among ado-
lescents has duly evolved over time. Various databases, 
such as the Science citation index, Scopus, and Web of 
Science, have been used in previous studies to retrieve 
relevant articles [11–14, 18–20]. In the current study, the 
authors extensively reviewed the literature extensively 
and identified that Google Scholar, as a search engine 
provides comprehensive scholarly information that pro-
vides access to peer-reviewed journal publications and 
grey literature. Most of the top hundred cited articles 
were cross-sectional studies that focused on menstrual 
hygiene practices among adolescent girls, indicating 
that research from various countries over the decade has 
emphasized this aspect. However, there were only five 
interventional studies that assessed the effectiveness of 
interventions, such as providing sanitary pads to reduce 
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school absenteeism and using drugs to reduce menstrual 
bleeding [29, 34]. These interventional studies were 
published in high-impact journals such as BMJ Open, 
highlighting the need for more rigorous methodological 
interventional studies to improve menstrual health out-
comes among adolescent girls.

The Department of Obstetrics and Gynaecology was 
the top department conducting research on menstrual 
health among adolescent girls; this finding was expected 
as gynecologists often specialize in treating menstrual 
disorders and providing health education on menstrual 
hygiene. The top journals publishing literature on men-
strual health include PLOS ONE, BMJ Open, and the 
Indian Journal of Community Medicine. However, few 
articles from these journals were not open-access, sug-
gesting that authors tend to cite articles from journals 
with high-impact factors even if full-text access is not 
available [24, 26].

From the current citation analysis, several impor-
tant findings have emerged. The top ten articles which 
received more than hundred citations, research were in 
domains such as menorrhagia, menstrual hygiene prac-
tices, stigma on menstruation, WASH (Water, Sanita-
tion, and Hygiene) interventions, and education related 
to menstrual health. These findings are concurrent with 
the societal needs regarding menstrual health. Within the 

menorrhagia domain, the analysis observed that various 
aspects, including the determination of menstrual blood 
loss and the management of menorrhagia through dif-
ferent drugs were prominently featured. This indicates 
that these citations align more closely with the specific 
research needs in this area. Among the top ten of the 
hundred cited articles, the publication years ranged from 
1964 to 2008. While citations generally accumulate over 
time, it is worth noting that the most cited article among 
the top ten was published in 1990 and focused on assess-
ing menstrual blood loss in the context of menorrhagia. 
However, the second most cited article, published in the 
year 2008, introduced a new domain, which is menstrual 
hygiene. This suggests a shift in focus from menorrhagia 
to menstrual hygiene in subsequent years. Therefore, it 
can be inferred that factors beyond time, such as the rele-
vance of research to current needs, play a significant role 
in citations. It is interesting to highlight that although the 
journal PLOS ONE ranked first among the hundred cited 
articles, there were no articles found from the journal in 
the top ten.

The impact of articles in later years compared to pre-
vious years can be observed through citation classics. In 
the context of citation classics, it has been found that out 
of five citation classics, three were published in the year 
2000. This demonstrates that articles from later years had 
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a significant impact when compared to previous years. 
This trend of high impact in later years can be attributed 
to an increase in original research in the later decades. 
Similar findings were also noted in a study with respect 
to low citation numbers and publication period, where 
the reason stated that this could be due to inefficient 
research during the timeline [35]. Also, among the five 
citation classics, two articles were not open access. These 
two articles focused on the assessment of menstrual loss 
and were among the most highly cited articles. The lack 
of open access availability for these articles can poten-
tially limit access to scientific literature.

As per the literature, there was a research gap found 
in high-income and LMICs, and studies in LMICs were 
more off descriptive studies than analytical; interest-
ingly, our study results also provided the same evidence. 
The majority of the top hundred cited were from higher-
income countries such as the USA, United Kingdom, and 
Canada. Although India being a LMIC country, ranked 
top along with the USA, the studies were more cross-
sectional studies, and none of them were interventional 
studies. Out of five, four interventional studies were from 
high-income countries. Thus, there is a need to prioritize 
research in LMICs to improve menstrual health out-
comes among adolescent girls. The, current citation anal-
ysis enlightens on the amalgam of research conducted 
in menstrual health, which helped in analyzing the most 
common countries and studies deployed in the research 
as well as lacunae that can be addressed in the future.

Strengths and limitations
The current citation analysis addressed an important 
public health entity, menstrual hygiene; as per the lit-
erature search, there were no citation analyses done in 
this field; this is the first citation analysis that provides 
an overview of various countries and departments con-
ducting the research pertaining to menstrual health. The 
analysis included articles without limiting to a year of 
publication, and all types of articles were included, which 
included narrative reviews, cross-sectional studies, inter-
ventional studies, and mixed-method studies.

The study has certain limitations that should be 
acknowledged. It is recommended to use more than 
one search engine or database [36]. However, we were 
constrained to use only Google Scholar due to the limi-
tations of the Publish or Perish software, which allows 
the use of only one search engine or database. It is 
essential to note that databases such as PubMed, Sco-
pus, and Web of Science have distinct advantages over 
Google Scholar when it comes to ensuring the quality 
and reliability of the included articles. During future 
citation analysis, it is better to incorporate multiple 

databases, to ensure a comprehensive and robust analy-
sis of the literature. Additionally, citation analysis has 
its own limitations. The effect accessibility of articles 
can influence the citation counts. Moreover, the con-
cept of the Matthew effect introduces bias, as—high-
impact journals and articles by eminent scientists tend 
to receive more citations when compared to unknown 
researchers or articles published in low-impact journals 
[37]. It is important to note that high citation counts 
are not always a measure of quality and can even be 
attributed to negative examples. Further ethnic biases 
may exist due to the similarity of study participants. To 
gain a deeper understanding and perform a more com-
prehensive analysis of the articles, further bibliometric 
analysis can be conducted.

Conclusion
In the present citation analysis, descriptive analysis was 
conducted on articles with a hundred or more citations 
in the field of menstrual health. Among the hundred 
and more cited articles, India and USA countries, PLOS 
ONE journal, Obstetrics and Gynecology department, 
Cross-sectional study design ranked first pertaining to 
menstrual health among adolescent girls. The top ten 
articles encompassed various areas of menstrual health, 
such as menorrhagia, menstrual hygiene practices, the 
stigma associated with menstruation, WASH, and edu-
cation on menstrual health. The current citation analy-
sis provides valuable insights into the origin and trends 
of research in the field of menstrual health. The analy-
sis also highlighted that menstrual hygiene practices 
remain poor in lower-income countries. It emphasizes 
the need for interventional studies to generate evidence 
and address the challenges regarding menstrual health 
in these countries. Strengthening research efforts in 
lower-income countries and conducting more interven-
tional studies is crucial to improve menstrual hygiene 
practices and overall menstrual health.

Appendix: Top 100 cited articles on menstrual 
health among adolescent girls

Rank Citations Article

1 1270 Higham JM, O’brien PM, Shaw 
R. Assessment of menstrual 
blood loss using a pictorial 
chart. BJOG: An International 
Journal of Obstetrics & Gynae-
cology. 1990 Aug;97(8):734–9
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Rank Citations Article

2 639 Dasgupta A, Sarkar M. Men-
strual hygiene: how hygienic 
is the adolescent girl?. 
Indian journal of community 
medicine: official publication 
of Indian Association of Pre-
ventive & Social Medicine. 
2008 Apr;33(2):77

3 514 Hallberg L, Nilsson L. Deter-
mination of menstrual blood 
loss. Scandinavian Journal 
of Clinical and Laboratory 
Investigation. 1964 Jan 
1;16(2):244–8

4 493 Diaz AM, Laufer MR, Breech LL. 
Menstruation in girls and ado-
lescents: using the menstrual 
cycle as a vital sign. Pediatrics. 
2006 Nov 1;118(5):2245–50

5 411 Bryant‐Smith AC, Lethaby 
A, Farquhar C, Hickey 
M, Cochrane Gynaecol-
ogy and Fertility Group. 
Antifibrinolytics for heavy 
menstrual bleeding. Cochrane 
database of systematic 
reviews. 1996 Sep 1;2018(6)

6 384 Bonnar J, Sheppard BL. 
Treatment of menorrha-
gia during menstruation: 
randomised controlled trial 
of ethamsylate, mefenamic 
acid, and tranexamic acid. Bmj. 
1996 Sep 7;313(7057):579–82

7 379 Thakre SB, Thakre SS, Reddy 
M, Rathi N, Pathak K, Ughade 
S. Menstrual hygiene: 
knowledge and practice 
among adolescent school 
girls of Saoner, Nagpur district. 
J Clin Diagn Res. 2011 Oct 
1;5(5):1027–33

8 357 Sommer M. Where the edu-
cation system and women’s 
bodies collide: the social 
and health impact of girls’ 
experiences of menstruation 
and schooling in Tanzania. 
Journal of adolescence. 2010 
Aug 1;33(4):521–9
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