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Abstract

Purpose This study aimed to review the literature on complementary and alternative therapies, utilizing text mining
and trend analysis in nursing research. As CAM becomes increasingly prevalent in healthcare settings, a comprehen-
sive understanding of the current research landscape is essential to guide evidence-based practice, inform clinical
decision-making, and ultimately enhance patient outcomes.

Method This study aimed to identify CAM-related literature published from 2018 to 2023. Using the search terms
‘complementary therap*, ‘complementary medicine) ‘alternative therap*, and ‘alternative medicine; we performed

a comprehensive search in eight databases, including EMBASE, Cochrane Central, PubMed Central, Korea Education
and Research Information Service (RISS), Web of Science, KMbase, KISS, and CINAHL. From the text network and topic
modeling analysis of 66,490 documents, 15 topics were identified. These topics were classified into two nursing-
related topics through an academic classification process involving three doctors with doctoral degrees, three nurses,
and three pharmacists. Based on the classified topics, research trends were comparatively analyzed by re-searching

the database for 12 nursing and 22 non-nursing literature.

Result This study found that in nursing literature, yoga is used to improve mental symptoms such as stress and anxi-
ety. In non-nursing literature, most of the experimental studies on complementary and alternative therapies were
conducted in a randomized manner, confirming that a variety of physiological and objective indicators were used.
Additionally, it was discovered that there were differences in the diversity of research subjects and research design
methods for the same intervention method. Therefore, future research should focus on broadening the scope of sub-
jects and measurement tools in nursing studies. Additionally, such studies should be conducted with randomization
and generalizability in the experimental design in mind.

Conclusion This study employed text network analysis and text mining to identify domestic and international CAM
research trends. Our novel approach combined big data-derived keywords with a systematic classification method,
proposing a new methodological strategy for trend analysis. Future nursing research should focus on broadening

the scope of subjects, diversifying measurement tools, and emphasizing randomization and generalizability in experi-
mental designs.
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Background

The World Health Organization (WHO) defines comple-
mentary and alternative medicine (CAM) as healthcare
practices outside a country’s traditional or conventional
medicine [1]. According to the National Center for Com-
plementary and Integrative Health (NCCIH), CAM
encompasses nutritional approaches (e.g., herbs), psy-
chological methods (e.g., mindfulness), physical thera-
pies (e.g., massage), integrated mind-body practices
(e.g., yoga or auricular acupressure), and modalities that
combine psychology and nutrition [2]. This definition
suggests CAM may facilitate holistic nursing by address-
ing both psychological and physical aspects [3]. Con-
sequently, substantial CAM research is conducted in
nursing internationally [4, 5], spanning areas like pain,
depression, anxiety, chronic disease symptoms, sleep
disturbances, and vomiting [4-6]. Classification sys-
tems exist, with the Korean Nursing Association (2023)
delineating 12 CAM subcategories [6] and NCCIH out-
lining 76 therapies across major categories like nutri-
tion, body, and psychotherapies [4—7]. The multitude of
CAM types has prompted trend identification research,
including reviews on Chinese medicine for allergic rhi-
nitis, aromatherapy, auricular acupressure, and CAM
for COVID-19 [6, 8]. However, many previous studies
have significant limitations in comprehensively identify-
ing overall research trends in CAM. First, they tend to
focus narrowly on specific diseases or treatments, lacking
a broader perspective on the field as a whole [6, 8]. Sec-
ond, the use of search queries containing keywords from
a specific discipline or arbitrarily selected by researchers
introduces bias and hinders the identification of over-
arching trends [9, 10]. These limitations highlight the
need for a more systematic and data-driven approach
to analyzing CAM research trends [11-13]. A previ-
ous study [14, 15] suggested the use of text mining tech-
nique as an approach for literature review [16]. To date,
the analysis on research trend in nursing has been con-
ducted more than five years after publication or has only
been conducted with partial analyses through literature
reviews and text mining [17-19].

The overarching goal was to extract keywords identi-
fying domestic and international CAM research trends
using text network analysis and analyze these trends
within the nursing field. Specific objectives were: 1) Iden-
tify frequency, degree centrality, closeness centrality, and
betweenness centrality for keywords appearing in domes-
tic and international CAM studies; 2) Identify key themes
within these studies; 3) Discern nursing keywords among
sub-topic groups; 4) Analyze and compare nursing and
other disciplinary literature based on findings; and 5)
Analyze the trend of CAM in nursing based on extracted
nursing keywords.
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Methods

Study design and methodological framework

This study employs a novel methodological framework
that combines text mining techniques with expert vali-
dation to identify and analyze CAM research trends in a
comprehensive and data-driven manner. The framework
consists of the following key steps.

1) Data collection: A comprehensive search of multiple
databases is conducted to collect a broad range of
CAM-related literature across various disciplines.

2) Text preprocessing involves several techniques to
prepare the data for analysis. These include natural
language processing, stopword removal, and syno-
nym standardization.

3) Keyword extraction and network analysis: Text min-
ing techniques, including term frequency-inverse
document frequency (TF-IDF) and centrality analy-
sis, are applied to extract key topics and analyze their
relationships within the literature.

4) Topic modeling: Latent Dirichlet Allocation (LDA) is
used to identify latent topics within the literature and
visualize their proportions and relationships.

5) Expert validation: An expert panel of physicians,
nurses, and pharmacists is consulted to validate the
relevance and credibility of the identified topics and
classify them into respective academic fields.

6) Focused literature analysis: Based on the expert-vali-
dated nursing-related topics, a focused re-search and
analysis of the literature are conducted to identify
trends specific to nursing research on CAM.

This multi-step framework allows for a more compre-
hensive and less biased exploration of CAM research
trends by leveraging text mining techniques to pro-
cess large volumes of literature, identify key topics, and
uncover patterns that may not be apparent through
traditional review methods [14-16]. The integration
of expert validation ensures the relevance and cred-
ibility of the findings, while the focused analysis of
nursing literature provides insights specific to the
nursing discipline within the broader context of CAM
research. The process of selecting studies for our analy-
sis is illustrated in Fig. 1, which provides a clear visual
representation of the key steps involved, from the ini-
tial database search to the final classification of stud-
ies into nursing and other disciplines. This multi-step
approach, combined with the visual aid, enhances the
clarity and transparency of our methodology, allowing
readers to better understand and contextualize the sub-
sequent data analysis steps.
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Fig. 1 Flow diagram for literature selection process

Literature selection

This study focused on complementary and alternative
medicine studies conducted in the fields of medicine,
public health, and nursing in Korea and abroad. After
specifying the research title and abstract as the search
scope to extract the literature and build a database, the
literature related to nursing was classified based on the
topics derived through text network analysis and then,
the literature that met the selection criteria was sec-
ondarily extracted and analyzed through the abstract
screening. The three researchers checked the consist-
ency of the study selection process and if there was any
discrepancy, the final decision was made through con-
sensus among the researchers.

1) The selection criteria for the literature were: (1)
domestic and foreign studies published within the
last five years (January 2018 to September 2023) that
conducted studies on complementary and alternative
medicine; and

2) The exclusion criteria for the literature were grey lit-
eratures, dissertations, and studies for which original
texts are not available.

Data collection strategies

In this study, the database was selected by referring to
the COSI (Core, Standard, Ideal) [20] model presented
by the National Library of Medicine for literature
search. EMBASE, Cochrane Central, and PubMed Cen-
tral were selected as the core databases.

On the other hand, the standard databases selected
were the Cumulative Index to Nursing and Allied
Health Literature (CINAHL); and Korean database ser-
vices such as the Research Information Sharing Ser-
vice (RISS), KMbase, and Korean studies Information
Service System (KISS). These Korean databases were
included to ensure a comprehensive coverage of poten-
tially relevant studies published in South Korea, as
they index a wide range of domestic and international
journals, conference proceedings, and dissertations
across various disciplines, including those related to
CAM. However, it is important to note that the inclu-
sion of these Korean databases does not limit the scope
of our study to Korean literature only, as the majority
of our analysis focuses on studies published in Eng-
lish and indexed in the core and standard international
databases.
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In addition, the Web of Science was selected to include
a wider range of literature for the ideal database, and the
period of literature search focused on the last five years,
from 1 January 2018 to 15 September 2023. to capture
the most recent trends in CAM research following the
last comprehensive analysis of CAM research trends con-
ducted in 2018 by Sung et al. [19]. This time frame was
chosen to provide an updated and comprehensive analy-
sis of CAM research trends, building upon the findings of
previous studies and identifying new patterns and areas
of focus that have emerged in recent years, given the
rapid evolution of CAM research and the increasing inte-
gration of CAM into mainstream healthcare.

The data collection procedure was limited for both
domestic and foreign studies. In case of foreign studies,
‘English’ was limited as the search language, ‘abstract
and title’ were identified as the field, ‘article’ was set as
the document form, and the keywords were ‘comple-
mentary therap*’ ‘complementary medicine, ‘alternative
therap*, and ‘alternative medicine’ For the Korean stud-
ies, ‘Korean’ was limited as the search language, ‘abstract
and title’ were identified as the field, ‘article’ was set as
the document form, and the search keywords used were
‘HEUA ALY, and ‘THA 2|8 In searching for
the secondary literature, studies in the field of nursing
were presented to a group of nine experts including phy-
sicians, nurses, and pharmacists with a master’s degree
or higher, and then the relevant areas were classified to
extract the keywords. These keywords were then used
in the text mining search. Topic words, the majority of
which were classified as nursing, were re-searched in the
collected database. The literature selection and classifi-
cation process were carried out independently by three
researchers and promoted through discussions between
the researchers.

Data analysis process
Data extraction
A comprehensive literature search was conducted across
eight databases: CINAHL, Cochrane, EMBASE, KISS,
Kmbase, PubMed, RISS, and Web of Science. This exten-
sive search yielded a total of 77,062 studies. To ensure
the integrity and non-redundancy of our dataset, we
employed a rigorous two-step deduplication process.
First, we utilized the Find Duplicates’ function in End-
Note software for initial automatic deduplication. This
function systematically identifies and groups potential
duplicate records based on shared metadata such as title,
authors, year, and DOI. Through this automated process,
12,107 duplicate records were identified and removed.
Following the automated process, we conducted a
manual review to identify and remove any remaining
duplicates that the software might have missed. This
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careful manual screening allowed us to catch subtle
duplicates that automated systems might overlook, such
as those with slight variations in titles or author names.
Through this manual review, an additional 465 dupli-
cate records were identified and removed. In total, our
rigorous two-step deduplication process resulted in the
removal of 12,572 duplicate records. Of these, 12,107
were removed through automated deduplication and
465 through manual review. After deduplication, 64,490
unique studies were retained for further analysis. These
studies were systematically organized by title and sub-
jected to a thorough text preprocessing phase. During
this phase, unstructured words were sorted and cleaned
using the social networking program Netminer 4.3.3 and
text editor Notepad + + (version 8.5.8).

Also, stopwords such as pronouns, adverbs, and num-
bers were deleted through natural language process-
ing, while exception list, defined words, and thesaurus
were registered. The exception list and thesaurus were
selected by the three researchers, and if they failed
to reach a unanimous agreement, the keywords were
refined through consultation and the abstracts and pre-
ambles were reviewed again to examine the context
in which the words were used. In case of the exception
list, literature search keywords or stopwords such as
pronouns, adverbs, numbers, and special symbols were
considered, while ‘complementary, ‘medicine;, ‘alterna-
tive, ‘therapeutic, ‘therapy, ‘therap, ‘therapies, ‘the, ‘a,
‘and, ‘of; “for; ‘in, ‘to, and ‘among’ were excluded. Special
symbols like 7:"()&-?# < > + "', were excluded as well. As
for defined words, ‘cells — cell; ‘effects — effect, ‘staphylo-
coccus aureus — staphylococcus, ‘aureus — staphylococ-
cus, ‘characteristics — characterization, ‘efficacy — effect,
‘rat — mice, ‘radio — radiation,  ‘systems — system,
‘agents — agent, ‘activity — activation, ‘carcinoma — can-
cer, ‘cases— case, ‘mouse— mice, ‘practices — practice,
‘radio sensitization — radiation, ‘years — year, ‘o — alpha,
and ‘B — beta’ were selected, and data sorting for syno-
nyms was performed. As a result of the analysis, a data-
base consisting of 464,625 words was constructed.

Data analysis

In this study, text mining and topic modeling analysis
were employed using textom and RStudio (4.3) to iden-
tify keywords related to CAM. Word analysis, TF-IDF,
and degree centrality analysis were performed through
text mining, with results presented via visualization. TF-
IDF determines if a keyword holds actual significance
within a document, as words with high TF and TF-IDF
values appear frequently and are more likely keywords
or important terms [21, 22]. Following previous stud-
ies [22, 23], the minimum word length was set to two,
with the top 20 words extracted per topic. Text network
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analysis created word networks expressing co-occurrence
frequency as links [24]. To gauge word occurrence fre-
quency, words were converted to word-word one-mode,
and degree centrality analysis identified highly influential
network words. The results of these analyses, including
frequency, TE-IDF, degree centrality, closeness central-
ity, and betweenness centrality of core keywords, can be
found in Table 1.

This study utilized Latent Dirichlet Allocation (LDA)
for topic modeling, a statistical method that estimates
the probability distribution of topics within documents
based on the Document Term Matrix (DTM). Following
established practices in the literature, we set the Markov
Chain Monte Carlo (MCMC) parameters to alpha=1.44,
beta=0.001, and iterations = 1,000 [25]. To determine the
optimal number of topics, we iteratively tested configura-
tions ranging from 1 to 20 topics. Through a combination
of silhouette clustering analysis and researcher consen-
sus, we identified that a 15-topic model best represented
the research trends in our corpus.

LDA visualization indicated that larger topic sizes rep-
resented greater proportions within the analyzed stud-
ies [25]. We confirmed that the ideal number of topics,
where topics do not overlap and have distinct bounda-
ries, is 15, as shown in Fig. 2. To validate the relevance
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and credibility of the topic modeling results, we con-
sulted an expert panel consisting of physicians, nurses,
and pharmacists with master’s or doctoral degrees. The
panel members were asked to classify the 15 derived top-
ics into their respective academic fields. Based on the
survey results, two topics (Topics 4 and 7) were identified
as nursing-related, with the majority of the expert panel
categorizing them as such.

Using the words from these two nursing-related top-
ics, a keyword search was conducted within the data-
base to identify the final set of literature containing these
terms. The selected literature was then classified as either
nursing-related or non-nursing-related based on the fol-
lowing criteria: (1) the study was published by a nurs-
ing school or department, (2) the authors were nurses or
nursing researchers, (3) the authors were hospital-affili-
ated nurses, or (4) the study was published in a nursing
journal. The classification process was carried out inde-
pendently by three authors, and the final categorization
was determined through a verification process among
them.

Literature review
After the three researchers re-searched the database
built based on the sub-words of the extracted topics, a

Table 1 Core keyword by frequency, TF-IDF, degree centrality, closeness centrality, and betweenness centrality

Rank Keyword
Frequency TF-IDF Degree centrality closeness centrality Betweenness centrality
word value word value word value word value word value

1 cell 7653 cell 17,310 effect 1.000 effect 1.000 effect 0.0015
2 patient 6910 effect 17,190 treatment 1.000 treatment  1.000 treatment 0.0015
3 treatment 6851 cancer 16,860  study 1.000 study 1.000 study 0.0015
4 cancer 6722 patient 15,582 analysis 1.000 analysis 1.000 analysis 0.0015
5 study 6295 treatment 15,520 disease 1.000 disease 1.000 disease 0.0015
6 effect 6203 study 14,777 approach 1.000 approach  1.000 approach 0.0015
7 analysis 3618 analysis 10456  model 0.995 factor 1.000 factor 0.0015
8 disease 3390 disease 10,071 patient 0.990 model 0.995 model 0.0014
9 trial 3244 trial 9789 activation 0.990 patient 0.990 type 0.0014
10 review 2948 review 9115 use 0.990 activation  0.990 activation 0.0014
11 model 2411 activation 9071 evaluation 0.990 use 0.990 patient 0.0014
12 activity 2397 model 7936 drug 0.985 evaluation  0.990 use 0.0014
13 drug 2258 case 7817 cell 0.980 type 0.990 drug 0.0014
14 use 2232 mice 7809 review 0.975 drug 0.985 evaluation 0.0014
15 efficacy 2156 drug 7742 case 0.975 response  0.985 review 0.0014
16 case 2117 use 7558 cancer 0.970 cell 0.980 strategy 0.0014
17 inhibition 1991 inhibition 6979 management  0.965 strategy 0.980 role 0.0014
18 management 1870 management 6632 trial 0.960 review 0.975 development  0.0014
19 health 1731 health 6407 inhibition 0.960 case 0.975 response 0.0013
20 breast 1679 breast 6202 health 0.920 system 0.975 application 0.0013

TF-IDF Term Frequency-inverse document frequency
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Fig. 2 LDA topic modeling visualization

total of 35 articles were selected, including 13 nursing-
related literatures and 22 other discipline-related litera-
tures. The sub-words used for the re-search were derived
from Topic 4 and Topic 7 in Table 2 and were classified
using the PICO (Population, Intervention, Comparison,
Outcome) framework. The population-related sub-words
included ’patient; ’students, and 'nursing’ The interven-
tion-related sub-words were "yoga, "treatment, 'radiation,
‘acupuncture;, ’education, and ‘cam! The comparison-
related sub-word was ’placebo, and the outcome-related
sub-words included ’anxiety, ’'depression, ’'symptoms,
’knowledge, ’attitudes, and ’perceptions’ These PICO-
classified sub-words were used to conduct the database
re-search.

In order to examine the research trends in nursing and
other related fields, general characteristics (author, coun-
try of publication, year of publication) and research char-
acteristics (research design model, statistical method,
research subject, intervention method, outcome variable,
measurement instruments) were identified, presented,
and compared. Meanwhile, the three researchers inde-
pendently prepared a characteristic table to ensure the
accuracy of the extracted contents and if there was any
discrepancy, one data was selected through the discus-
sion process until a consensus was reached and a charac-
teristic table was constructed.

To assess the quality of the selected studies, we
employed the Mixed Methods Appraisal Tool (MMAT),
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w)/p()] for topics t see Chuang et al (2012
t/p(w); see Sievert & Shirley (2014)

a concise tool designed to evaluate various study designs,
including qualitative, randomized controlled trials, non-
randomized studies, quantitative descriptive studies,
and mixed methods studies [26]. This comprehensive
tool allowed us to systematically evaluate the meth-
odological rigor of our diverse selection of studies. Each
study was evaluated against five MMAT criteria spe-
cific to its design, focusing on aspects such as research
question appropriateness, data collection methods, and
result interpretation. Our assessment revealed varying
levels of methodological quality. Among nursing stud-
ies (A1-A12), 25% were high quality (5/5 criteria met),
58.3% moderate quality (4/5 criteria), and 16.7% low
quality (3/5 criteria). Importantly, all included studies
met at least 3 out of the 5 MMAT criteria, indicating an
overall moderate to high quality across the selected lit-
erature. This suggests that the studies included in our
analysis provide a reliable foundation for drawing conclu-
sions. Studies that did not meet all criteria were carefully
reviewed, and their potential limitations were considered
when interpreting their findings. The MMAT provided
a useful overview of study quality and was deemed suit-
able for assessing methodological rigor while maintain-
ing the feasibility of our analysis. This approach ensured
a balanced and nuanced interpretation of the evidence in
the field of complementary and alternative medicine. The
detailed results of this quality assessment can be found in
Tables 3 and 4.
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Data collection and ethical considerations

Since the data used in this study did not contain infor-
mation that can identify individuals, the study was
conducted after obtaining an IRB approval (IRB No:
ewha-202311-0008-01) from the Institutional Review
Board of Ewha Womans University.

Results

Analysis of word frequency and centrality

The frequency and percentage of the top 20 words
related to complementary and alternative medicine are
shown in Table 1. The frequency and percentage of the
top 20 words related to complementary and alternative
medicine are shown in Table 1. The table presents the
top 20 keywords ranked by frequency, TE-IDF, degree
centrality, closeness centrality, and betweenness cen-
trality. The frequency column indicates the number
of times each keyword appears in the analyzed docu-
ments, while the TF-IDF column represents the impor-
tance of each keyword within the entire document set.
Degree centrality, closeness centrality, and between-
ness centrality are network analysis measures that
indicate the importance and influence of each keyword
within the text network. The words with the highest
frequency included ‘cell’ (7,653 times), ‘patient’ (6,910
times), ‘treatment’ (6,851 times), ‘cancer’ (6,722 times),
‘study’ (6,295 times), and ‘effect’ (6,203 times). The
words with the highest values of TE-IDF, in order, were
‘cell, ‘effect, ‘cancer, ‘patient, ‘treatment, and ‘study’
As a result of centrality analysis, the top six com-
mon words, in order, were ‘effect, ‘treatment, ‘study,
‘analysis, ‘disease, and ‘approach’ Except for common
words, the words with the highest values in the cen-
trality analysis, in order, were ‘model, ‘patient, ‘activa-
tion, and ‘use! The words with the highest values for
closeness centrality were ‘factor, ‘model, ‘patient, and
‘activation, while the words with the highest values for
betweenness centrality were ‘factor, ‘model,; ‘type, and
‘activation’

Results of the topic modeling

The LDA visualization provides insights into the rela-
tive importance and distinctiveness of identified topics.
In this visualization, the size of each topic circle is pro-
portional to its prevalence within the analyzed corpus,
with larger circles indicating topics that are more fre-
quently discussed across the literature. Interestingly, we
observed that some topics, despite being represented by
smaller circles, were positioned at considerable distances
from other topics. This spatial separation suggests that
these topics, while perhaps less prevalent, possess high
discriminant validity and represent distinct thematic
areas within the field of complementary and alternative

Page 17 of 23

medicine research. This interpretation is consistent with
established principles in topic modeling, where spatial
relationships in visualizations can indicate semantic dis-
tinctiveness. An expert panel of 9 individuals (3 doctors,
3 nurses, and 3 pharmacists), each holding a master’s or
doctoral degree, conducted a survey to classify the topics
based on the keywords. The topic that received the most
votes from the panel was designated as the representa-
tive field for that topic. Based on the resulting values of
the topic modeling, 20 sub-words for each topic were
presented and provided in Table 2, Topics 1-3, 5-6, and
9-15 were classified as Medicine, Topics 4 and 7 as Nurs-
ing, and Topics 8 and 10 as Pharmacology.

The process of selecting studies for our analysis is
illustrated in Fig. 2. To determine the optimal number
of topics for our analysis, we conducted Latent Dirichlet
Allocation (LDA) visualization. As Greene et al. [25]
suggest, larger topic sizes in LDA visualization indicate
a greater proportion of that topic within the analyzed
studies. We tested topic numbers ranging from 1 to 20,
seeking a configuration where topics were visually dis-
tinct and non-overlapping. This approach aligns with
Liu et al. [24], who note that topics with high discrimi-
nant validity appear as small but clearly separated clus-
ters. After careful visual analysis, we determined that 15
topics provided the most coherent and distinct group-
ings, as shown in Fig. 2. This visualization demonstrates
the independence and non-overlapping nature of our
identified topics, supporting the robustness of our topic
modeling approach. Based on the resulting values of the
topic modeling, 20 sub-words for each topic were pre-
sented and provided in Table 2. The expert panel’s clas-
sification suggested that Topics 4 and 7 had relevance to
nursing research. However, upon closer examination of
the keywords included in these topics, it became appar-
ent that they also encompassed literature from other
medical disciplines. While the expert panel’s classifi-
cation indicated these topics were nursing-related, the
presence of medical terminology suggested a broader
interdisciplinary scope. This highlighted the limita-
tions in identifying nursing-specific research using the
current topic modeling approach. To address this issue
and clarify the nursing-specific research within these
topics, a further refinement of the literature search
was conducted using the PICO framework. The key-
words from Topics 4 and 7 were used to formulate a
focused research question and search strategy. This tar-
geted approach yielded a final selection of 12 nursing-
specific articles and 22 articles from other disciplines.
By employing the PICO framework and leveraging the
keywords from the identified nursing-related topics, it
was possible to isolate the nursing research within the
broader interdisciplinary landscape.
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The words included in topic 4 were the following: ‘trial;
‘effect, ‘yoga, ‘treatment, ‘radiation, ‘phage, ‘protocol;
‘anxiety; ‘dose, ‘zinc, ‘symptoms, ‘depression, ‘placebo;
‘acupuncture, ‘feasibility, ‘training; ‘insights; ‘toxicity,
‘mri; and ‘emergency. The words included in the topic
7 were: ‘role; ‘survey, ‘practice;, ‘evidence, ‘failure, ‘uti-
lization, ‘heart, ‘students, ‘cam, education, ‘health-
care, ‘valve, ‘knowledge, ‘communication, ‘narrative;
‘practitioners, ‘attitudes, ‘nursing, ‘perceptions, and
‘pseudomonas’

Nursing
The characteristics of the 12 studies included in the lit-
erature review analysis are shown in Table 3.

Of the 12 final literature selections in nursing, there
were four randomized controlled trials [A2] [A4] [A7]
[A8], three non-randomized comparative trials [A3] [A5]
[A6], four descriptive survey studies [Al] [A9] [A10]
[A11], and one qualitative study [A12]. Regarding the
country of the study’s publication, there were five studies
from the United States, three from the United Kingdom,
two from Germany and Turkey, and one from Australia.
As for the statistical techniques that appeared with high
frequency, 10 studies, which were [Al] [A2] [A3] [A4]
[A5] [A7] [A8] [A9] [A10] [A11,] used independent t-test,
and it was used in most studies. On the other hand, x2
test was used in seven studies [A3] [A4] [A7] [A8] [A9]
[A10] [A11] and one-way analysis of variance was used in
four studies [A1l] [A9] [A10] [A11]. Regarding the stud-
ies that were conducted targeting patients, there was
one study conducted on cancer patients [A5], one study
on women with post-traumatic stress disorder caused by
a car accident [A8], one study on hypertension patients
[A7], and one study on breast cancer patients undergoing
chemoradiotherapy [A4]. There were seven studies con-
ducted on medical staffs [A1] [A3] [A6] [A9] [A10] [A11]
[A12] and one study conducted on nursing students [A2].
Among the interventional therapies used in clinical tri-
als, the most common one was yoga, which was identi-
fied in three studies. Specifically, there was one study that
used yoga therapy for chemotherapy patients [A5], laugh-
ter yoga for nursing students [A2], and yoga therapy for
women with post-traumatic disorder [A8]. There were
also studies conducted on virtual cancer education pro-
gram [A6], education on complementary and alternative
medicine [A3], auricular acupressure for hypertensive
patients [A7], and music therapy for those with breast
cancer [A4]. In the studies conducted among medical
professionals and nursing students, knowledge [A1] [A3]
[A6] [A9] [A10] [A11], attitudes [A1] [A3] [A10] [A1l1],
and usage surveys [A1] [A11] were identified as measure-
ment variables, whereas depression [A8], pain [A7], qual-
ity of life [A7], and anxiety [A8] [A4] were identified as
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the measurement variables in the studies conducted on
patients.

Other disciplines

The detailed characteristics of these studies, including
the study design, sample, intervention, statistical meth-
ods, and outcome measures, are presented in Table 4.

Of the 22 final literature selections in other disciplines,
there were 20 randomized controlled trials [B1] [B2]
(B3] [B5] [B6] [B7] [BS] [B9] [B10] [B11] [B12] [B13]
[B14] [B15] [B16] [B17] [B18] [B20] [B21] [B22], one pre-
and post-hoc comparative study [B4], and one scoping
review [B19]. The detailed characteristics of these stud-
ies, including the study design, sample, intervention, sta-
tistical methods, and outcome measures, are presented
in Table 4. Regarding the country of the study’s publica-
tion, there were seven studies from the United States of
America and the United Kingdom, three studies from
China, two studies from the Netherlands, and one study
each from Germany, India, and Hong Kong. As for the
statistical techniques that appeared with high frequency,
there were 10 studies that used independent t-test [B2]
(B3] [B5] [B6] [B8] [B11] [B13] [B15] [B18] and one-way
ANOVA [B3] [B6] [B7] [B9] [B11] [B14] [B18] [B21]
[B20] [B22], while seven studies used repeated meas-
ures ANOVA [B2] [B4] [B10] [B11] [B15] [B20] [B22].
All studies for the literature review were conducted on
patients. The most common intervention used was auric-
ular acupressure, which was applied on patients with Par-
kinson’s disease [B11], poststroke depression [B6] [B14],
insomnia and depression [B20] [B21], carpal tunnel syn-
drome [B7], soldiers with PTSD [B19], migraine [B15],
pelvic organ prolapse [B8], and gallbladder stones [B22].
The second most common intervention used was yoga
therapy, and the subjects were those with active arthritis
[B18], generalized anxiety disorder [B17], hemodialysis
[B4], and hypertension [B2]. Other subjects and inter-
ventions shown in the studies were the following: irri-
table bladder syndrome patients treated with cinnamon
patch [B13]; depression patients treated with boulder-
ing psychotherapy [B12]; dementia patients treated with
aromatherapy [B10]; insomnia patients treated with Tai-
chi and meridian pressure [B9]; Crohn’s disease patients
treated with moxibustion [B3]; HIV patients treated with
green tea [B5]; and peripheral arterial disease patients
treated with laser acupuncture [B1]. On the other hand,
the following were identified as the measurement vari-
ables for yoga intervention: level of depression, arthritis
stage, anxiety level, quality of life, treatment response
rate, sleep, and autonomic function [B2] [B4] [B16] [B17]
[B18]. Measurement variables for auricular acupres-
sure included level of depression, sleep quality, level of
pain, physical and psychological symptoms, severity of
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depressive symptoms pelvic organ prolapse, and gastro-
intestinal symptoms [B3] [B6] [B7] [B8] [B11] [B14] [B15]
[B19] [B20] [B21] [B22].

In the study conducted using cinnamon patches, the
overactive bladder symptom scores and residual urine
volume after urination were identified [B13]. In the
study which used green tea, the level of depression was
assessed while measuring the severity of depressive
symptoms through bouldering [B12]. In the study that
used aromatherapy, the behavior, psychology, daily liv-
ing ability, and cognitive function of the patients with
dementia were also assessed [B10].

Discussion

The present study employed text mining techniques to
analyze the literature on CAM published over the past
five years and identify trends in nursing research. The text
network analysis revealed keywords with high TEF-IDF
and degree centrality, such as ‘cell, "patient, 'treatment,
‘cancer;, study, and ’effect, suggesting a strong focus on
cellular mechanisms, patient-centered approaches, and
treatment effects, particularly in the context of can-
cer [22, 23]. The high centrality of these keywords indi-
cates their importance and influence within the broader
network of CAM research [24, 25]. The topic modeling
approach identified 15 major topics, providing a compre-
hensive overview of the key areas of focus in recent CAM
research. This data-driven method offers a more nuanced
understanding of research trends compared to previous
studies that relied on arbitrary searches or focused on
narrow populations or interventions [27-31]. By employ-
ing this systematic approach, the present study captures
the breadth and diversity of CAM research, overcoming
the limitations of previous nursing studies.

An expert panel of 9 individuals (3 doctors, 3 nurses,
and 3 pharmacists), each holding a master’s or doctoral
degree, conducted a survey to classify topics based on
keywords. According to the expert classification results
shown in Table 2, Topics 1-3, 5-6, and 9-15 were clas-
sified as Medicine, Topics 4 and 7 as Nursing, and Top-
ics 8 and 10 as Pharmacology. While Topics 4 and 7 were
found to be nursing-related, closer examination revealed
the presence of literature from other medical disciplines
within these topics. To address this issue and clarify the
nursing-specific research, a further refinement of the
literature search was conducted using the PICO frame-
work. The keywords from Topics 4 and 7 were used to
formulate a focused research question and search strat-
egy, yielding a final selection of 34 articles, with 12 nurs-
ing-specific articles and 22 articles from other disciplines.
Analyzing trends in nursing and interdisciplinary stud-
ies within the context of the existing literature provides
a more comprehensive understanding of CAM research
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trends. From a nursing perspective, the identification of
topics related to patient care, such as symptom manage-
ment, quality of life, and patient education, highlights
the potential for CAM interventions to improve patient
outcomes and experiences. The prominence of keywords
such as ’patient, ’'treatment, and ’effect’ highlights the
need for evidence-based practice and the need for rigor-
ous studies to evaluate the efficacy and safety of CAM
interventions in nursing care. Furthermore, the expert
panel’s validation of Topics 4 and 7 as relevant to nursing
research emphasizes the relevance of these areas within
the nursing discipline. Topic 4, which includes keywords
such as ’trial; ’effect; ’yoga, 'anxiety, and ‘depression;, sug-
gests a focus on the psychological benefits of CAM inter-
ventions, particularly in the context of clinical trials. This
aligns with the growing recognition of the importance of
holistic, patient-centered care in nursing practice [3, 4].
Topic 7, which includes keywords such as ’practice; ‘evi-
dence; ’education, ’knowledge;, and ’attitudes, highlights
the importance of evidence-based practice and the need
for nurse education and training in CAM. As CAM inter-
ventions become increasingly popular among patients,
it is crucial for nurses to have the knowledge and skills
needed to provide safe and effective care [5, 6]. The
insights gained from this study highlight the potential of
text mining and topic modeling techniques for investi-
gating research trends in various fields [11-13]. By lev-
eraging these methods, researchers can systematically
analyze large volumes of literature, identify key areas of
focus, and uncover patterns and trends that may not be
apparent through traditional review methods [14, 15].
This approach can lead to a more comprehensive under-
standing of the current state of research and inform
future directions for investigation.

In conclusion, the present study demonstrates the
value of text mining and topic modeling techniques in
analyzing research trends, particularly in the field of
CAM [9, 10]. The systematic approach employed in this
study allowed for a more comprehensive and data-driven
exploration of the research landscape, overcoming the
limitations of previous studies and providing valuable
insights into the trends in nursing research on CAM.
The findings of this study have significant implications
for nursing practice, highlighting the need for evidence-
based approaches, patient-centered care, and the integra-
tion of CAM interventions into nursing education and
training. Future studies should consider adopting simi-
lar methodological approaches to investigate research
trends in other fields, as this can lead to a more complete
understanding of the current state of research and inform
future directions for investigation.

The trends analysis of nursing and interdisciplinary
studies on CAM revealed notable differences in research
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design, subject characteristics, intervention types, and
assessment methods. Nursing studies exhibited a more
balanced distribution of research designs, including
randomized controlled trials [A2, A4, A7, A8], non-
randomized comparative trials [A3, A5, A6], descrip-
tive survey studies [Al, A9-A11], and a qualitative study
[A12]. In contrast, other disciplines predominantly uti-
lized experimental designs, with 95.2% of the studies
being randomized controlled trials [B1-B3, B5-B18, B20-
B22]. This disparity suggests that nursing research on
CAM should expand its focus on experimental studies to
enhance the evidence base and align with the methodo-
logical approaches of other disciplines.

The subject characteristics of nursing studies differed
significantly from those of other disciplines, with nurs-
ing research primarily focusing on healthcare profes-
sionals and students [Al, A3, A6, A9-A12], while other
disciplines exclusively studied patient populations [B1-
B22]. This highlights the need for nursing research to
diversify its study subjects and investigate the effects
of CAM interventions on patients and healthcare pro-
viders [28, 29], as well as broader community and gen-
eral health populations [3, 6]. By expanding its scope,
nursing research can provide valuable insights into the
effectiveness and applicability of CAM interventions in
promoting health and well-being across diverse settings
and populations [4, 5, 7, 8]. Nurses, as frontline health-
care providers, are uniquely positioned to bridge the gap
between healthcare settings and the community, engag-
ing with patients and community members to assess their
health needs and provide evidence-based recommenda-
tions for CAM interventions [1, 2]. This expanded focus,
coupled with interdisciplinary collaboration and knowl-
edge exchange [9, 10], can lead to the development of
innovative, culturally sensitive, and evidence-based CAM
interventions that address the complex health needs of
individuals and communities alike.

A closer examination of the intervention types in nurs-
ing studies reveals that although they focused on a rela-
tively limited range of CAM modalities, such as yoga [A2,
A5, A8] and auricular acupressure [A7], these interven-
tions demonstrated promising potential for managing
various symptoms and conditions. For instance, yoga was
found to be effective in reducing psychological symptoms
and cortisol levels in college students [A2], alleviating
chemotherapy-related symptoms in cancer patients [A5],
and improving post-traumatic stress disorder among
traffic accident survivors [A8]. Similarly, auricular acu-
pressure was shown to help decrease angina symptoms
in hypertensive patients [A7]. These research findings
suggest that even though the scope of CAM interven-
tions in nursing research may be limited, they can pro-
vide significant benefits to diverse patient populations
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[2, 4, 22]. In contrast, the wide array of CAM interven-
tions investigated in other disciplines, such as aroma-
therapy for dementia [B10], green tea for depression in
HIV patients [B5], laser acupuncture for peripheral arte-
rial disease [B1], cinnamon patch for irritable bladder
syndrome [B13], bouldering psychotherapy for depres-
sion [B12], Tai-chi and meridian pressure for insomnia
[B9], and moxibustion for Crohn’s disease [B3], demon-
strates the potential for nursing research to explore and
apply new therapies. The safety, efficacy, and potential
of these diverse CAM modalities, as evidenced in other
disciplines [23, 24], should encourage nursing research-
ers to investigate their applicability in patient care. By
conducting rigorous studies on the safety and efficacy
of various CAM interventions, nursing research can
provide valuable evidence to support the integration
of complementary therapies into nursing practice [2,
4, 22]. Moreover, this trends analysis emphasizes the
importance of studying CAM interventions for chronic
disease management. With the increasing prevalence of
chronic conditions [1, 9, 10], nursing research can play
a pivotal role in evaluating the effectiveness of CAM
for managing these diseases. Studies on yoga for hyper-
tension [B2] and arthritis [B18], auricular acupressure
for insomnia and depression [B20, B21], and moxibus-
tion for Crohn’s disease [B3] demonstrate the potential
of CAM in improving patient outcomes and quality of
life. As nurses have more direct and prolonged contact
with patients compared to other healthcare profession-
als, they are well-positioned to assess the effectiveness of
CAM interventions in both clinical and community set-
tings [3, 5]. By conducting well-designed studies on the
safety and efficacy of various CAM modalities, nursing
research can provide the necessary evidence to support
the integration of complementary therapies into chronic
disease management plans, ultimately enhancing patient
care and outcomes across diverse settings. Leveraging
their unique role in patient care and conducting rigorous
studies on the safety and efficacy of various CAM inter-
ventions, particularly for chronic disease management,
can enable nursing research to make significant contribu-
tions to the integration of complementary therapies into
nursing practice. This approach has the potential to not
only improve patient outcomes and experiences but also
strengthen the evidence base for CAM in healthcare, fos-
tering interdisciplinary collaboration in CAM research
and advancing the field of nursing.

The analysis of assessment methods revealed that nurs-
ing studies heavily relied on self-developed measurement
instruments (58.3%) [A3, A5, A6, A9-A12], while other
disciplines predominantly used previously validated tools
[B1-B22]. Furthermore, nursing studies rarely incorpo-
rated physiological indicators (8.3%) [A2], in contrast to
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the more frequent use of such measures in other disci-
plines (36.3%) [B1-B22]. These findings underscore the
importance of utilizing validated assessment tools and
physiological indicators in nursing research to enhance
the reliability and validity of study results [31]. By incor-
porating these objective measures, nursing research can
more clearly identify significant factors and strengthen
the level of evidence, ultimately improving the credibility
and applicability of the results.

The trends analysis of statistical techniques revealed
a higher prevalence of independent t-tests in nursing
research (83.3%) [A1-A5, A7-Al1], while other disci-
plines showed a more balanced use of various techniques,
including one-way ANOVA (45.5%) [B3, B6, B7, B9, B11,
B14, B18, B20-B22] and repeated measures ANOVA
(31.8%) [B2, B4, B10, B11, B15, B20, B22]. This difference
can be attributed to the nature of the dependent varia-
bles assessed in each field, with nursing studies primarily
focusing on single assessments of knowledge, attitudes,
education, beliefs, and symptoms [A1, A3-A11], whereas
other disciplines frequently employed repeated measures
of pain, depression, response rate, serum levels, and neu-
rological outcomes [B2-B4, B6-B8, B10, B11, B14-B22].
These findings underscore the importance of aligning the
choice of statistical techniques with the nature of the out-
come measures to ensure the validity and reliability of the
research findings.

In conclusion, the trends analysis of nursing and inter-
disciplinary studies on CAM highlights the need for
nursing research to expand its focus on experimental
designs, diversify study subjects, explore various CAM
interventions, utilize validated assessment tools and
physiological indicators, and employ robust statistical
techniques. By addressing these methodological consid-
erations, nursing research can strengthen the evidence
base for CAM interventions, facilitate their integra-
tion into nursing practice, and contribute to interdisci-
plinary dialogue in the field of CAM research [11-13].
As CAM use becomes increasingly prevalent among
patients, particularly those with chronic conditions [1, 9,
10], nursing research has a crucial role to play in inves-
tigating the safety and efficacy of various CAM modali-
ties [2, 4, 22]. This approach not only has the potential
to improve patient outcomes and experiences but also
enables nursing research to make valuable contributions
to interdisciplinary collaboration in the field of CAM |3,
5]. By embracing the diversity of CAM interventions and
fostering interdisciplinary interactions, nursing research
can broaden its scope, enhance the efficiency of patient-
focused care, and move closer to providing truly holistic
care that addresses the multifaceted needs of patients.
Also, the integration of CAM into nursing practice,
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supported by robust research evidence, has the power to
transform healthcare delivery and improve the lives of
patients, particularly those with chronic conditions who
stand to benefit greatly from a more comprehensive and
individualized approach to care.

The trends analysis of nursing and interdisciplinary
studies on CAM highlights the potential for nursing
research to draw inspiration from the diverse CAM inter-
ventions studied in other disciplines and adapt them for
nursing practice. For example, the use of aromatherapy
for dementia [B10], green tea for depression in HIV
patients [B5], and cinnamon patch for irritable bladder
syndrome [B13] could be explored in nursing research to
assess their feasibility and effectiveness in nursing care
settings. By learning from the experiences of other dis-
ciplines and adapting promising CAM interventions for
nursing practice, researchers can expand the scope of
nursing research on CAM and contribute to the devel-
opment of innovative, evidence-based complementary
therapies for various patient populations. Given the cur-
rent trends in nursing research on CAM, it is essential
for future studies to consider the research directions and
methodologies employed in other disciplines to guide
the advancement of nursing science in this field. In sum-
mary, this trends analysis emphasizes the need for nurs-
ing research to embrace a more diverse and rigorous
approach to CAM research, drawing inspiration from the
methodologies and interventions studied in other disci-
plines. By expanding the focus on experimental designs,
diversifying study subjects, exploring novel CAM inter-
ventions, utilizing validated assessment tools and physi-
ological indicators, nursing research can strengthen the
evidence base for CAM interventions, facilitate their
integration into nursing practice.

Limitations

This study aimed to identify research trends in CAM
through text network analysis and to analyze nursing
research trends based on the findings. The use of text
mining and big data analysis allowed for a more com-
prehensive and less biased approach to data collection
and processing compared to arbitrary search strate-
gies. However, there were still limitations in defining
each field intuitively due to the diverse and wide-rang-
ing areas of CAM used in different disciplines. Future
studies should focus on analyzing overall topics across
various fields as well as keyword extraction through text
mining to gain a more holistic understanding of CAM
research trends. Another limitation of this study is that
the search languages were restricted to Korean and Eng-
lish. This may have excluded relevant studies published
in other languages and might limit the generalizability
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of the findings. As CAM is rooted in diverse cultures
and traditions worldwide, it is important to include
studies conducted in various languages for a compre-
hensive understanding. Future research should incorpo-
rate more languages to provide a global perspective on
CAM research trends.

Despite these limitations, this study offers a novel
methodological strategy for trend analysis by combining
keywords extracted using big data rather than relying on
researchers’ arbitrary settings. The keyword-based clas-
sification and literature analysis provide a new approach
to identifying research trends and directions. The trends
analysis between nursing literature and other disciplines
revealed differences in subject selection, study design, sta-
tistical techniques, and measurement of dependent varia-
bles, highlighting the need for nursing research to broaden
the range of subjects and measurement tools while consid-
ering randomization and generalization in experimental
designs. Furthermore, this study emphasizes the impor-
tance of using design techniques that facilitate the sharing
of research results beyond the nursing community.

Conclusions

This study significantly advances CAM research in nurs-
ing by providing a comprehensive, data-driven over-
view of research trends. We have identified key areas for
improvement, such as the need for more randomized
controlled trials and broader subject diversity, and have
proposed innovative methodological strategies. Our find-
ings underscore the importance of interdisciplinary col-
laboration and the adoption of diverse, rigorous research
approaches. By addressing these gaps, nursing research
in CAM can be strengthened, ultimately enhancing the
integration of evidence-based CAM practices in nursing
care and improving patient outcomes.
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