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ABSTRACT

Introduction: This study aimed to examine important points of focus, trends, and depth of
research on non-pharmacological interventions for the management of labor pain worldwide
from a macro perspective and present an extensive definition of research fields regarding
non-pharmacological interventions.

Methods: Bibliometric methods were used in this study. With comprehensive keyword lists, the
Web of Science and PubMed databases were searched using different screening strategies for
publications made until 25 February 2023.

Results: Studies on non-pharmacological interventions in the management of labor pain have
continued to develop since 2003 with great momentum. In this study, the most productive
country in research on non-pharmacological interventions was found to be Iran, while Australia,
the USA, China, and the United Kingdom were the most notable ones in terms of collaboration.
The most prevalently studied non-pharmacological interventions were hydrotherapy and
acupuncture. The results of the co-word analysis revealed 5 main themes about this field of
research.

Conclusion: The results of this study showed that interest in studies on non-pharmacological
interventions in the management of labor pain has increased, the quality of research in the field
is high, international collaboration is increasingly higher, and technological approaches have
started to emerge in relevant studies.
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pain management

Introduction transferred to the fetus and may cause fetal hypoxemia
and metabolic acidosis [6]. Additionally, pain, anxiety,
and stress during labor can increase the secretion of cat-

echolamines (adrenaline and noradrenaline) Adrenaline

While childbirth is considered one of the most signifi-
cant and special experiences in a woman’s life, it is also
accepted as a painful event [1]. Labor pain is a part of

the vaginal birth process, and it is caused by myometrial
ischemia during uterine contractions, cervical, vaginal,
and perineal stretching, and the distention of other per-
ineal structures, especially throughout the second stage
of labor [2-4]. While pain is a highly subjective experi-
ence, it is an undeniable fact that labor pain becomes
more intense as the labor process progresses [5,6].
Although labor pain is a physical phenomenon, exces-
sive labor pain can increase fetal-maternal complications.
Pain stimulates the respiratory system, increases the
respiratory rate, and raises oxygen consumption, while
hyperventilation leads to severe respiratory alkalosis.
These physiological changes affect the oxygen that is

can disrupt the secretion of oxytocin. For this reason,
uterine contractions can become irregular, slow down, or
stop entirely [7]. Therefore, to prevent obstetric complica-
tions and additional medical intervention requirements,
the main goal of intrapartum care is the management of
labor pain [8,9]. The World Health Organization also rec-
ommends taking precautions to improve the labor expe-
riences of women by reducing labor pain [10].

In the management of labor pain, both pharmaco-
logical and non-pharmacological interventions are
used prevalently. Pharmacological interventions include
epidural analgesia, spinal analgesia, combined spinal-
epidural analgesia, nitrous oxide, and systemic opioids
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[2]. While these pharmacological interventions can
usually alleviate labor pain effectively, they have some
potential side effects. Pharmacological interventions
may reduce women’s sense of control and prolong the
second stage of labor, increase the probability of fur-
ther interventions (instrumental labor and cesarean
section), and have effects on the mother such as respi-
ratory depression, fever, itching, nausea/vomiting,
hypotension, and sedation. Moreover, they have other
unwanted effects including reduced fetal heart rate
variability, respiratory depression, and neurobehavioral
changes [11].

Considering the potential side effects of pharmaco-
logical interventions in the management of labor pain,
the interest in non-pharmacological interventions has
increased. Non-pharmacological interventions that are
used in the management of labor pain, led by the
American College of Obstetricians and Gynecologists
and the World Health Organization, include mind-body
interventions (e.g. hydrotherapy, massage, breathing
exercises, yoga, music, reflexology, hypnosis, and mind-
fulness), acupuncture, birthing balls, transcutaneous
electrical nerve stimulation (TENS), sterile water injec-
tion, aromatherapy, and others [3,4,10,12,13]. These are
the most commonly used complementary and alterna-
tive medicine methods during childbirth [4]. These
interventions may be associated with a shorter dura-
tion of labor, more autonomy for the mother and
lower rates of drug or medical intervention require-
ment [2,14]. A Cochrane systematic review, including
415 full systematic reviews and 90 protocols, revealed
that non-pharmacological interventions were more
inexpensive and easier to implement than pharmaco-
logical interventions, and they had minimal side effects
on the mother-fetus-newborn or no side effects at all
[15]. Thus, non-pharmacological methods that are used
in the management of labor pain have received exten-
sive attraction as a research hotspot.

In recent years, some randomized controlled trials
[16-18] and meta-analyses [5,19,20] have evaluated the
effectiveness of several non-pharmacological interven-
tions on the severity of labor pain. Nevertheless, there
is still limited high-quality evidence supporting the
effectiveness of non-pharmacological interventions on
pain during labor [4]. Additionally, there is a dearth of
analyses on the research trends, research depth, and
research points of non-pharmacological interventions
that are used in the management of labor pain.
Therefore, it is needed to contribute an extended defi-
nition of this topic from a macro perspective to the
published literature.

Bibliometrics provides large amounts of information
for researchers to understand the general outlook of

scientific fields and studies on certain topics highlights
the development trends of research fields, and thus,
offers a scientific framework for research to be con-
ducted. Bibliometric analysis allows the statistical anal-
yses of data including co-word and co-occurrence
analysis, citation and co-citation analysis, and social
network analysis. In addition to these quantitative
analyses, additional qualitative analyses such as con-
tent/thematic analyses reduce the limitations of biblio-
metric analyses, identify research themes and enrich
the findings [21-23]. Bibliometrics has a broad area of
application, and it plays an important role in theoreti-
cal and practical scientific studies. With the growth of
scientific literature, the time it takes for researchers to
review the literature has increased a lot, and it has
become more difficult for them to access the entirety
of the literature in their field of interest. This influences
the effectiveness of research severely. Bibliometric
analyses may allow researchers to understand the
background of the research field they are interested in
fast and get a grasp of the development trends and
direction of a topic [24].

There is an increasing trend in bibliometric research
in general and in the use of this method in the field
of health. In addition, bibliometric analysis is suitable
for research areas where quantitative approaches are
adopted [25]. In recent years, the literature on the
effectiveness of non-pharmacological interventions
that are used in the management of labor pain has
developed to a great extent. However, the number of
studies on the effectiveness of non-pharmacological
interventions involving network analyses is limited
[5,19]. In a systematic review and Bayesian network
analysis of 43 articles from seven databases, Hu et al.
investigated and compared the effectiveness and reli-
ability of nine non-pharmacological interventions in
alleviating labor pain [5,19]. On the other hand, no
bibliometric study that evaluated the basic and con-
ceptual structure of this research field from a macro
perspective could be encountered. This article presents
a bibliometric analysis to understand the role of
non-pharmacological methods in the management of
labor pain. Analysis of research trends and hotspots
guides researchers by identifying which interventions
are being studied more in the management of labor
pain and in which areas more information is needed.
This article provides a roadmap for future research,
helping healthcare professionals make more informed
and effective decisions about the management of
labor pain. Based on these observations and the
review of the relevant literature, we conducted biblio-
metric analyses to discover the research status of the
topic of non-pharmacological interventions that are



used in the management of labor pain, related trends,
and research hotspots.

Methods

We used bibliometric methods to investigate studies
on non-pharmacological interventions in the manage-
ment of labor pain. Bibliometric methods allow the
revelation of trends, topics of study, and concepts in a
field of research [26,27]. Moreover, bibliometric meth-
ods also provide information regarding the countries,
journals, and influential studies that contribute to the
knowledge base of a scientific field based on quantita-
tive measurements. Accordingly, the bibliometric anal-
yses of non-pharmacological interventions that are
used in the management of labor pain in this study
can provide information about the gaps in research in
this field, current topics of research and trends, coun-
tries and journals contributing to the development of
the field, collaboration networks, and patterns of topics.

Data sources and search strategies

Bibliometric studies can employ databases such as WoS,
PubMed, Scopus, and Google Scholar as their data
source. Combining different databases is important in
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terms of presenting the big picture of the relevant lit-
erature and preventing bias. However, due to metadata
differences in different databases, it is not possible to
combine all applicable databases. We used the Web of
Science (WoS) and PubMed databases, which are prev-
alently used in bibliometric studies, as our sources of
data [28,29]. The WoS database provides a broad con-
text throughout a long period of time. The PubMed
database has a large collection of academic journals in
the field of health [30].

Before starting the searches, one of the researchers
(TU) prepared a comprehensive list of keywords by
reviewing 30 studies on non-pharmacological interven-
tions in the management of labor pain. These 30 stud-
ies were research articles and systematic reviews
among the ones with the highest numbers of citations.
We conducted preliminary work to create suitable key-
word indices for both databases. The keyword indices
for WoS and PubMed (Appendix A) and the search
process are presented in detail in Figure 1. The searches
on the WoS database were carried out by OTC, and
those on the PubMed database were carried out by
TU. We continued the searches from the beginning of
the study to 25 February 2023. Because such data-
bases are constantly updated, new documents can be
added every day. To prevent bias, we did not include

Figure 1. Flow diagram of search strategies and inclusion process of publications.
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documents added to the databases after 25 February
in the analysis process.

We conducted the searches on both databases by
using advanced search options and without limiting
years of publication. Moreover, on both databases, we
adopted strategies to include English-language, origi-
nal articles, and reviews in the analyses. Both WoS and
PubMed provide options for filtering while searching
to include directly related publications and exclude
unrelated ones. In this process, we applied restrictions
on the WoS database based on index, document type,
WoS categories, citation topics (meso-), research fields,
titles of book series, and titles of conferences. On
PubMed, we applied restrictions based on article type,
species, and sex. According to these restrictions, 2,407
publications on WoS and 4,876 publications on PubMed
remained.

Data export and extraction

Using the keyword indices and search strategies, we
obtained a comprehensive literature of publications.
However, we determined some exclusion criteria to
include only studies that focused directly on
non-pharmacological interventions in the management
of labor pain. Accordingly, studies covering the follow-
ing topics were excluded:

«  Animal studies

«  Studies in which non-pharmacological methods
are used in pain management for different sam-
ples (e.g. chronic pain, cancer pain, postopera-
tive pain, pain in newborns, neuropathic pain)

+  Studies in which non-pharmacological methods
are used to examine variables other than labor
pain (e.g. fetal outcomes, labor induction)

After excluding studies based on the criteria above,
the titles, keywords, and abstracts of the remaining
publications from WoS and PubMed were reviewed.
This information of studies on the WoS database was
reviewed by ESB, while that of studies on the PubMed
database was reviewed by SB, and these two research-
ers noted down their reasons for the exclusion of stud-
ies. At the next stage, the researchers together
examined the exclusion reasons provided by ESB and
SB for the studies that were going to be potentially
excluded, and they decided on which study would be
excluded based on agreement.

After the exclusion of unrelated studies on both
databases, we downloaded the full records of the bib-
liometric parameters of the remaining studies in plain
text format. These bibliometric parameters consisted of

the number of publications, year of publication,
authors, corresponding authors, title, abstract, key-
words, institutions, journals, countries, citations, and
references. We combined the data files downloaded
from the WoS and PubMed databases by transferring
them to the web-based Google Sheets platform, and
we removed the duplicate publications by examining
their titles and authors. After we checked and refined
the author and title information of the 705 publica-
tions that were included in the bibliometric analyses,
we saved the data files as a comma-separated CSV file
and made the resulting file ready for analysis (Figure 1).

Data analysis

For the bibliometric analyses, the Microsoft Excel 2016,
VOSviewer 1.6.18, and R bibliometrix package pro-
grams were used. These programs have practical
aspects for different analyses. For example, VOS viewer
is a practical program to represent analysis results
visually and create maps based on co-occurrence data
[31], and it is user-friendly in the interpretations of
visuals.

In bibliometric analyses, year of publication, num-
ber of publications, and number of citations are among
the main measures. The analyses that were carried out
based on these measures were guided by the objec-
tive of this study. First, the distribution of the publica-
tions across the years is presented to demonstrate
publication trends. Performance analyses based on the
numbers of publications and citations were conducted
to determine the most relevant journals, the countries
with the highest numbers of publications, and the
most influential publications in the examined field.
While sorting the journals based on their numbers of
publications, we also considered their impact factor
(IF) values [32]. The IF of a journal is the “average”
number of citations made to the articles published on
the journal within a certain period, and it was used as
a significant indicator of whether the topic of
non-pharmacological methods that are used in the
management of labor pain was included in notable
journals in the relevant field. We sorted the most influ-
ential articles based on the numbers of their local cita-
tions. Additionally, the numbers of their global citations
are included in this report. Global The number of
global citations represents the total number of cita-
tions received by a document from all publications
indexed in a source (WOS, PubMed...), while the num-
ber of local citations refers to the number of citations
a document received from other documents in the
specific search performed (that is, in the sample of
highly specialized papers under review) [26,33]. The



publication performance of countries is presented by
visualization based on the countries of the correspond-
ing authors of the publications.

While calculating the frequency distribution of non-
pharmacological interventions used in managing
labor pain, we conducted a word analysis with author
keywords by selecting the minimum frequency value
as three and the minimum number of words per year
as 5. We prepared a txt file to combine synonymous
words while conducting the analysis. Furthermore, to
identify trends in non-pharmacological interventions,
we created another txt file to exclude words other
than those referring to non-pharmacological inter-
ventions, uploaded the file to the R bibliometrix
package program, and repeated the analyses. We car-
ried out a co-authorship analysis in VOSviewer to
determine the collaboration networks among coun-
tries. A co-authorship analysis provides information
about the collaborations among countries that con-
tribute to scientific advancement in a field [34]. We
also analyzed the funding status of publications by
country, taking into account the number of publica-
tions and financing information. Only WoS data were
used in this analysis. Compared to other databases,
the WoS database provides more complete funding
information of publications [35]. In addition, since
funding information started to be added to the WoS
database after 2008 [35], the analysis was limited to
publications after 2009.

In this study, the collaboration networks among
countries are presented with an overlay visualization
map and a clustering diagram. While the nodes on
the map represent the publication output of each
country through the years, the edges represent the
numbers of collaborations [36]. Frequency analyses
that are conducted with keywords provide informa-
tion about research hotspots, while trending topic
analyses provide information about current topics.
However, these analyses do not provide information
about other topics that are studied along with the
topic of focus or thematic fields. Co-word analyses
are useful in eliminating these limitations. In this con-
text, we conducted a co-word analysis. A co-word
analysis allows the establishment of relationships
between research topics and the presentation of the
conceptual structure of the field. In co-word and
co-authorship analyses, the size of each node indi-
cates the number of occurrences, whereas the thick-
ness of each age indicates the strength of the
relationship [31]. Finally, we thematically examined
the results of the co-word analysis to identify specific
research areas and the results of the keyword analysis
to classify non-pharmacological interventions.
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Results

Analyses were conducted on 705 articles examining
non-pharmacological interventions used in the man-
agement of labor pain, and the descriptive statistics of
the analyzed articles are presented under “Main
Information about Articles” (Appendix B). Considering
the distribution of articles according to years (Figure 2),
it is seen that 10 articles were published in total
between 1963 and 1985, and there was no noteworthy
increase in the number of publications. In the period
between 1986 and 2003, it is seen that an increase
was experienced in the number of publications, and
the research base about non-pharmacological inter-
ventions expanded in these years. In 2004-2021, along
with annual fluctuations, the increase in the number
of publications gained momentum, and the number of
publications per year increased substantially. The fluc-
tuations in the number of publications between 2017
and 2022 were worth consideration. In the period,
there was a substantial increase in the number of pub-
lications between 2019 and 2021, while a considerable
decrease was observed in 2022.

Journals including publications of articles about
non-pharmacological interventions that are used in the
management of labor were examined, and the 10 most
relevant journals (Table 1) and the cumulative produc-
tivity levels of these journals through time (Figure 3)
are presented. As seen in Table 1, the 10 journals with
the highest numbers of publications included 202 pub-
lications, which corresponded to 29% of all studies
included in the analyses. While the publication num-
bers of other journals were close to each other, the
most productive platform in terms of publication num-
bers was “the Cochrane Database of Systematic
Reviews” which is a database for systematic reviews in
the field of healthcare services. This platform was fol-
lowed consecutively by the journals “Midwifery” and
“Complementary Therapies in Clinical Practice” The 10
most relevant journals had IF values above 2.

Considering the cumulative productivity of the jour-
nals, the first studies on non-pharmacological interven-
tions were published in the journal “Acta Obstetrica et
Gynecologica Scandinavica” and “the Cochrane
Database of Systematic Reviews.” In the following
years, “the Cochrane Database of Systematic Reviews”
and the journal “Midwifery” became prominent in
terms of their cumulative productivity.

The 10 most influential articles according to the
number of local citations to studies on non-
pharmacological interventions that are used in the
management of labor pain in the last 60years are
shown in Table 2. As seen in Table 2, the article with
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Figure 2. Distribution of publications by years (1963-2022).

Note: Publications in 2023 are not presented in this graph for the sake of comprehensibility and to prevent bias.

Table 1. Ten most relevant sources in terms of publication
numbers (1963-2023).

Impact Factor

Ranking Sources Counts (2022)

1 Cochrane database of systematic reviews 33 84

2 Midwifery 32 2.7

3 Complementary therapies in clinical 21 3.0
practice

4 BMC pregnancy and childbirth 21 3.1

5 Birth-issues in perinatal care 20 2.5

6 Women and birth 18 3.8

7 Journal of midwifery & womens health 16 2.7

8 Acta obstetricia et gynecologica 16 43
scandinavica

9 Bjog-an international journal of 13 5.8
obstetrics and gynecology

10 Journal of alternative and 12 2.6

complementary medicine

the most frequent local citations, along with the
greatest number of global citations, was the Cochrane
systematic review titled “Pain management for women
in labor: an overview of systematic reviews’, which
had 46 local and 304 global citations. Table 2 also
shows that most of the articles with the highest num-
bers of local citations were randomized controlled tri-
als and Cochrane systematic reviews.

Figure 4 presents the geographical distribution of
articles on non-pharmacological interventions that are
used in the management of labor pain published since
1963. This distribution map was created with reference
to the countries of the corresponding authors.

There were publications on non-pharmacological
interventions in the management of labor pain from
50 different countries. As seen on the map, the coun-
tries with the highest numbers of publications were,
respectively, Iran, the USA, Australia, China, the UK,
Brazil, and Turkey.

Table 3 shows the funding status and ratio of the
studies published on non-pharmacological interventions
in the management of labor pain between 2009 and
2023 according to the countries. According to this, Iran
ranks first with 31 funded publications with a rate of
67.39%. It can be said that a significant portion of the
publications in Iran are funded. Australia ranks second
with 27 funded publications and 58.70%. According to
the number of funded publications, the United Kingdom,
the USA and China follow these countries. The funded
publication rates of these countries are 30.43%, 26.09%,
and 23.91%, respectively. Turkiye stands out with a low
rate of 4.35% with only 2 out of 30 publications funded.

Non-pharmacological interventions used in the man-
agement of labor pain, their frequency of research, and
their classification according to the amount of resources
are shown in Table 4. Caughey and Tilden (2004) were
taken as reference in classifying the methods according
to the amount of resources [8]. The most commonly ana-
lyzed interventions with low resource requirements are
acupressure (f=58), massage (f=56) and music therapy
(f=32). On the other hand, hydrotherapy (f=122),
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Figure 3. Cumulative productivity of most relevant journals.

Table 2. Articles on non-pharmacological interventions that are used in the management of labor pain with greatest numbers of
local citations (1963-2023).

Local Global

Rank Articles citations citations Types of articles

1 Jones, L., Othman, M., Dowswell, T., Alfirevic, Z., Gates, S., Newburn, M., ... & Neilson, J. P. 44 304 Cochrane Systematic
(2012). Pain management for women in labor: an overview of systematic Review
reviews. Cochrane Database of Systematic Reviews, (3).

2 Skilnand, E., Fossen, D., & Heiberg, E. (2002). Acupuncture in the management of pain in 37 62 Randomized Controlled
labor. Acta Obstetricia et Gynecologica Scandinavica, 81(10), 943-948. Trial

3 Cluett, E. R. og Burns, E.(2009). Immersion in water in labor and birth. The Cochrane 35 135 Cochrane Systematic
Database of Systematic Reviews, 2. Review

4 Ramnerd, A., Hanson, U., & Kihlgren, M. (2002). Acupuncture treatment during labor—a 33 62 Randomized Controlled
randomized controlled trial. BJOG: an International Journal of Obstetrics and Trial
Gynecology, 109(6), 637-644.

5 Lee, M. K., Chang, S. B., & Kang, D. H. (2004). Effects of SP6 acupressure on labor pain and 32 73 Randomized Controlled
length of delivery time in women during labor. Journal of Alternative & Trial
Complementary Medicine, 10(6), 959-965.

6 Simkin, P, & Bolding, A. (2004). Update on nonpharmacologic approaches to relieve labor 31 139 Systematic Review
pain and prevent suffering. Journal of Midwifery & Women’s Health, 49(6), 489-504.

7 Smith, C. A., Collins, C. T,, Cyna, A. M., & Crowther, C. A. (2003). Complementary and 30 148 Cochrane Systematic
alternative therapies for pain management in labor Cochrane Database of Systematic Review
Reviews, 2.

8 Tournaire, M., & Theau-Yonneau, A. (2007). Complementary and alternative approaches to 26 82 Randomized Controlled
pain relief during labor. Evidence-based complementary and alternative medicine, 4(4), Trial
409-417.

9 Chang, M. Y., Wang, S. Y., & Chen, C. H. (2002). Effects of massage on pain and anxiety 25 79 Randomized Controlled
during labor: a randomized controlled trial in Taiwan. Journal of advanced Trial
nursing, 38(1), 68-73.

10 Matensson, L., & Wallin, G. (1999). Labor pain treated with cutaneous injections of sterile 24 51 Randomized Controlled

water: a randomized controlled trial. BJOG: An International Journal of Obstetrics &
Gynecology, 106(7), 633-637.

Trial

acupuncture (f=103) and hypnosis (f=44) are the most

studied more than

interventions with

low resource

commonly analyzed interventions with medium resource
requirements. Additionally, although interventions with
low resource requirements were more diverse, interven-
tions with moderate resource requirements (f=433) were

requirements (f=313).

The trending interventions among non-pharmacological
interventions that are used in the management of labor
pain in recent years are presented in Figures 5 and 6.
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Figure 4. Scientific productivity of countries about non-pharmacological interventions that are used in the management of labor

pain (1963-2023).

Table 3. Twenty countries with the highest funding for
research on non-pharmacological interventions in the manage-
ment of labor pain and their funding rates.

Number of Number of
funded publications % of funded
Country publications (2009-2023) publications
Iran 31 46 67.39
Australia 27 43 58.70
United kingdom 14 25 30.43
United States 12 26 26.09
China 1" 27 23.91
Brazil 7 22 15.22
Sweden 7 12 15.22
Spain 6 16 13.04
Canada 6 9 13.04
Taiwan 3 4 6.52
Tiirkiye 2 30 435
Indonesia 2 7 435
Denmark 2 4 435
Ireland 2 3 435
Thailand 2 3 435
Wales 2 2 435
Germany 1 6 217
Singapore 1 3 217
Ethiopia 1 2 217
South Korea 1 2 2.17

Figure 5 shows trending topics in intervention methods,
whereas Figure 6 shows general trends in research on
non-pharmacological interventions. While the edges rep-
resent the places of topics on the timeline, the nodes rep-
resent the frequencies of topics in the years when they
were trending. Additionally, longer edges indicate that the
topic remained relevant. In Figure 5, it is seen that TENS
and acupuncture have been studied for a long time, and
new studies are also being conducted about these topics.
It is seen that especially with the advancement of

technology nowadays, the topic of virtual reality has
become prominent as a trending intervention method.
The trends in recent years also included massage (f=15),
yoga (f=9), reflexology (f=5), and aromatherapy (f=12).
As seen in Figure 6, the topics of TENS, analgesia,
water birth, pain relief, low back pain, and labor analge-
sia have been studied for a long time and continue to be
studied today. Among the trends observed in recent
years, there are the concepts of midwifery (f=20), mas-
sage (f=15), systematic review (f=14), and prenatal (f=4).
The cluster diagram created based on the results of
the co-authorship analysis representing international
collaboration is shown in Figure 7, whereas the collab-
oration networks distributed based on the timeline are
presented in Figure 8. In the map, it is seen that
Australia, the USA, China, and the UK were prominent
countries in terms of publication numbers and collab-
orations among studies on non-pharmacological inter-
ventions that are used in the management of labor
pain, they played a central role, and they had the
broadest collaboration networks with other countries.
Although, in particular, Brazil and Iran had high num-
bers of publications, they were relatively outside the
center of the map based on the results of the
co-authorship analysis. Collaboration networks based
on the timeline provide information on current con-
nections. Accordingly, while the collaboration network
of the countries in the blue areas used to be strong in
earlier years, it can be stated that in recent years, the
studies of authors from countries in the yellow cluster
such as Iran and China, as well as their collaboration



Table 4. Classification of non-phamakological interventions in
resource quantity, and frequency of interventions.
Moderate-resource

Low-resource

Rank interventions f  Rank interventions f
1 Acupressure/shiatsu/ 58 1 Hydrotherapy/ 122
Sanyinjiao/auricular immersion bath/
acupressure water birth/birth

pool
2 Massage 56 2 Acupuncture therapy/ 103
acupuncture/

auriculotherapy/
electroacupuncture

3 Music/music therapy/ 32 3 Hypnosis/ 44
auditory stimulation/ hypnotherapy/
singing hypnotism /

self-hypnosis

4 Prenatal education/ 28 4 Sterile water blocks/ 39
antenatal education/ sterile water
childbirtheducation injections

5 Relaxation techniques/ 27 5 Aromatherapy/ 35

essence/essential
oil/volatile oils

relaxation therapy

6 Cognitive Behavioral 25 6 Transcutaneous 34
Therapy/ electric nerve
psychotherapy/ stimulation/TENS/
psychology therapy electric stimulation

7 Walking/exercise/ 23 7 Yoga meditation 23
movement/position

8 Breathing exercises/ 1 8 Homeopathy/herbal 17
breathing technique medicine/herbs

9 Heat therapy/hot 1 9 Biofeedback 9
temperature

10 Reflexology/ 8 10 \Virtual reality 7
musculoskeletal
manipulations

1 Cold temperature/ice 7 Total 433

12 Mindfulness/awareness 5

13 Imagery 5

14 Therapeutic touch 4

15 Ginger/fruit/chewing 4
gum

16  Spirituality/Islamic 3
prayer

17 Birth ball 3

18 Dance 2

19  Art therapy 1

Total 313

networks, became more prominent. Furthermore, it is
seen that new studies started to be conducted in
recent years in countries such as Saudi Arabia, Malaysia,
Ireland, and Ethiopia.

A co-word analysis was carried out using the key-
words included in the studies that were examined in this
study. Results are presented in Figure 9. The results of
the common word analysis were examined thematically.
The emerging themes and sub-themes are presented in
Table 5. Our analyses revealed that the research fields
under the main field of non-pharmacological interven-
tions in the management of labor pain were distributed
under five themes. These themes were research methods
for some techniques, the most frequently used methods
in pain management, midwifery and nursing interven-
tions, the general trends in complementary and alterna-
tive methods, pregnancy and postpartum processes, and
research on the pregnancy and postpartum periods.
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Research methods and midwifery and nursing interven-
tions, and the most commonly used methods in labor
management were the two largest themes. In addition,
sub-themes related to the themes are also presented in
Table 5. The areas in the sub-themes indicate more spe-
cific aspects of the research areas in the main themes.

Discussion

This study employed bibliometric and visual analysis
methods to investigate publications on non-
pharmacological interventions that are used in the
management of labor pain. Study results revealed
which methods are more effective or popular in the
management of labor pain, identification of less stud-
ied areas, gaps and potential opportunities for future
research, countries’ contribution and collaboration on
studies, and the most funded methods. By providing
an in-depth understanding of nonpharmacological
interventions used in the management of labor pain,
such bibliometric analysis can both improve current
practices and provide direction for future research and
practice. This helps healthcare professionals make more
informed and effective decisions and can ultimately
contribute to better health outcomes for patients.

Our analyses suggested that the number of studies
relevant to the topic showed a slow increase up to
2003, and this research field was a developing field.
The production of articles on the subject accelerated
after 2004 and can be attributed to the increased use
of evidence-based medicine [37]. In another literature
review, the most important publication criteria in the
field of reproductive medicine between 2003 and 2012
were examined, and a growth rate of 58% was found
in the literature on obstetrics and gynecology after
2003 [38]. In addition to this, the fluctuations in the
number of publications in the following years were
noteworthy. This finding was confirmed by the results
of another study examining research trends in the
management of labor pain in the last 10years [39].
These results were probably related to the complexity
of conducting these studies. Studies in this field
require advanced levels of methodological knowledge
and substantial funds, and they take a long time to
conduct [40]. Additionally, especially interventional
studies in the perinatal field are more complicated to
conduct due to some ethical issues and the difficulty
of including a sufficient number of pregnant women
agreeing to participate.

Analyzing the most relevant journals in a field can
help researchers select appropriate journals to which
they could send their articles for review. We found
that the Cochrane Database of Systematic Reviews, a
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Figure 5. Trending non-pharmacological interventions.

Figure 6. General trending topics about non-pharmacological interventions that are used in the management of labor pain.
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Figure 7. Co-authorship analysis cluster diagram (among countries).

Figure 8. Overlay visualization of co-authorship network between countries.

secondary database in the Cochrane Library, ranked
first. In a study which focused on the Cochrane
Database, it was shown that pain was one of the most
frequently studied variables in studies included on the
database [41]. Additionally, clinical practice and
research are published in the Cochrane database, mak-
ing it a suitable platform for studies on pain

management in labor [42]. This shows that Cochrane
systematic reviews are a significant source of refer-
ences in the field, and they contribute to the literature
substantially [42]. Another journal with significant con-
tributions to the field based on its local citations was
the journal Midwifery, which was in the second place
among the most relevant journals in the research field
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Figure 9. Co-word analysis.

Table 5. Research themes related to non-pharmacological interventions in the management of labor pain.

Theme Colour More frequent codes Prevailing sub-categories
Research methods for Red labor pain (130), labor (108), pain management (32), Research methods and assessment, pain management in
some techniques acupuncture (32), acupressure (26), analgesia labor, pain reduction strategies in labor,
(15), systematic review (14), meta-analysis (10), non-pharmacological interventions and strategies
tens (7), labor duration (5)
Midwifery and nursing Green  midwifery (34), sterile water injection (20), Midwifery and nursing perspectives, use of sterile water
interventions nursing (17), injections in labor pain, aromatherapy and childbirth
aromatherapy (12), low back pain (11), childbirth experience, low back pain management in labor, labor
experience (6), labor analgesia (6), reflexology (5) analgesia and holistic approaches
The most frequently used  Yellow  childbirth (50), water birth (49), hypnosis (12), Comparison of pharmacological and non-pharmacological
methods in labor epidural analgesia (7), interventions, pre-pregnancy education and preparation for
management. exercise (6), yoga (9), antenatal education (5) birth, relaxation methods used in labor pain, pain control
in the birth process, physical exercise and labor pain
The general trends in Purple  complementary and alternative medicine (26), Natural birth and non-pharmacological methods, labor pain
complementary and hydrotherapy (20), obstetrics (12), obstetric management from the perspective of obstetric nurses,
alternative methods nursing (9), natural childbirth (8) use of different techniques in labor pain
Research on the pregnancy Blue pregnancy (37), Anxiety (21), Anxiety management in labor pain, methods of coping

randomized controlled trial (19),
massage (19), postpartum (6),
music (5), female (5),

humans (4)

and postpartum periods

with labor pain trained during pregnancy, postnatal care
and support, experimental studies in pain management

of non-pharmacological interventions and showed a
rapid rise in publication numbers in recent years based
on its cumulative productivity. This finding is

consistent with the study finding of Wahyuningsih
et al. [39]. This journal mainly covers publications by
midwives and maternity care providers. The positive



trend in the journal can be attributed to the interest
of midwives in the management of labor pain in their
research [43,44], and the increase in clinical studies in
the field of midwifery [45,46]. A previous study exam-
ining 100 articles in the field of midwifery indexed on
WoS also showed that the journal Midwifery produced
the greatest number of publications in this field [47].

Considering countries focusing on non-pharmacological
interventions in labor pain, Iran was found to be the
most productive and the most funded country. This
contrasts with the finding in another bibliometric
study examining pain management in childbirth that
the most productive country was the USA [39]. This
difference may be due to the fact that the authors of
the cited study only scanned the Scopus database and
examined the last 10years. Traditional medicine is a
fundamental component of Iranian culture [48]. In Iran,
Persian Medicine is a popular branch of complemen-
tary and alternative medicine, and it has a broad area
of usage [49]. This is also confirmed by studies show-
ing that complementary and alternative medicine has
a wide range of use in Iran [50,51]. Australia, the UK,
the USA and China are among the other top five
countries where studies are most funded; this shows
that research in these countries is more funded than
in other top countries. This is most likely a result of
these countries’ more developed economies and higher
funding of scientific research budgets. A positive cor-
relation was also found between per capita income
and the number of articles in the fields of nursing,
psychiatry and endocrinology [35,52,53]. As a matter
of fact, it is known that developing countries contrib-
ute less to the production of research literature than
developed countries due to lack of resources, insuffi-
cient representation in journal editorial boards and
lack of international cooperation [35]. Regarding col-
laborations among countries, Australia, the US, and
China were also dominant in this sense Iran with the
highest number of publications, was found to increase
its collaborations only in recent years. This showed
that Iran had a large volume of research in this field,
but its impact was relatively small.

We determined that interventions with moderate
resource requirements (hydrotherapy, acupuncture,
and hypnosis) were used more frequently in pain man-
agement during labor. The fact that there are many
studies showing the effectiveness of these interven-
tions worldwide shows the widespread use of these
interventions [54,55]. Although these interventions
require more resources, they have been the subject of
intense research due to their effectiveness in manag-
ing labor pain. Additionally, the history of hydrother-
apy, acupuncture, and hypnosis in labor dates back to

JOURNAL OF PSYCHOSOMATIC OBSTETRICS & GYNECOLOGY 13

ancient times [56-58]. The fact that there have been
previous studies on these interventions may have led
to new studies focusing on this field and expanding
the research based on existing knowledge. Additionally,
the clinical effectiveness of interventions with medium
resource requirements may be more clearly visible or
have a broader impact [8]. This may cause researchers
to focus more on these interventions.

Our results also showed that trending interventions
in recent years include virtual reality, massage, yoga,
reflexology, and aromatherapy. With today’s advancing
technology, it is seen that virtual reality has been
added to pain management interventions during birth
[14,59,60]. In addition, mind-body interventions (mas-
sage, yoda, reflexology and aromatherapy), which gen-
erally have a relaxing effect and relieve the person of
pain and stress [61], have begun to be widely included
in research [14,62,63]. In the systematic review con-
ducted by Hu et al. using network analysis and analyz-
ing 43 articles, the effectiveness of these interventions
was examined because they are frequently used, and
positive results were obtained regarding their effec-
tiveness [5].

Considering keywords and key phrases that are fre-
quently used together in studies on non-pharmacological
methods in the management of labor pain, we derived
main themes under this main research field. One of
these themes was considered to offer information about
the level of evidence on the effectiveness of some
non-pharmacological interventions (acupuncture, acu-
pressure, TENS). It is accepted that sources of the great-
est level of evidence are the systematic reviews and
meta-analyses of several large-scale randomized clinical
studies with high methodological quality [64]. The clus-
tering of the keywords acupuncture, acupressure, and
TENS with the keywords systematic review and
meta-analysis showed the increasing level of evidence
in this field. This result was in agreement with the
results reported by several other researchers [65-68].
Another theme of research revealed that scientists in
the fields of midwifery and nursing have made a signif-
icant contribution to the information shared in this
field. Midwives and nurses have important and active
roles in pain management during labor. For this reason,
several studies have focused on the effectiveness of
midwifery and nursing interventions [19,69]. This
research hotspot also showed that researchers who are
midwives or nurses are not limiting themselves to the
context of basic medical knowledge, but they also pay
great importance to clinical studies. These directions of
research may have an important role in the develop-
ment of research fields about non-pharmacological
interventions in the management of labor pain.
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This study had some inevitable limitations. First of
all, although we conducted our searches on the WoS
and PubMed databases, the numbers of publications
from various countries were still limited. There are
other databases that could be used for bibliometric
analyses such as Scopus, CINAHL, and Embase. Second
of all, our access strategy might not have covered all
relevant references due to the usage of different forms
of the same concepts in article keywords by authors,
and thus, our findings might not be comprehensive.
Nonetheless, because the number of publications
included in our analyses was sufficiently high, we
believe that our findings reflect the general state of
this field and relevant trends.

Conclusion

According to the results of our bibliometric analyses,
the trend in worldwide research literature production
on the topic of non-pharmacological interventions
used in the treatment of labor pain is positive.
Publishing articles in journals with high impact factor
values indicates that their quality is high. This study
has shown that Iran, Australia, the UK, the USA and
China play a leading role and that cooperation
between countries is increasing day by day. In the
study, it was determined that interventions requiring
moderate resources (hydrotherapy, acupuncture and
hypnosis) were used more frequently in studies, and
virtual reality has also been included in studies in
recent years. Future research is needed to promote the
development and advancement of non-pharmacological
interventions for the treatment of labor pain. In order
to meet the needs of women in labor pain and to pro-
vide care with effective and reliable methods by health
professionals, studies with international collaborations
and comparison of different methods may be useful.
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Appendices

Appendix A.

Appendix B. Research data

overview

Description Results

Main information about data

Timespan 1963:2023
Sources (Journals, Books, etc) 203
Documents 705
Annual Growth Rate % 3,03
Document Average Age 12,6

References 18.517

Document contents
Keywords Plus (ID) 1.448
Author’s Keywords (DE) 1.646

Authors
Authors

2.153
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