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Abstract

This study was conducted to identify the research trends and key concepts of fertility-related research
published in Korea. For the analysis of this study, target papers published from 2014 to 2023 were collected
by entering the keywords of ‘infertility’ or ‘Sterility’. 155 papers were analyzed. The co-occurrence network
of key words was developed and analyzed, and the research trends were examined through topic modeling of
the LSD, and visualized word cloud and sociogram were used. The most common key words across the 155
research studies were infertility, infertile women, assisted reproductive technology, women, and depression.
Highly connected keywords were the same as the top 5 most frequent keywords, and highly mediated keywords
were fertility, infertile women, assisted reproductive technology, bioethics, and low birthrate. The four topics
analyzed were identified as ‘infertile women's experiences and care,’ ‘psychological problems of infertile
women,” ‘Korean medicine approaches to infertility,” and ‘low fertility and fertility procedures’. Based on the
results of this study has identified themes and trends in infertility research over the past decade and suggests
that future research should focus on intervention studies and policy development for psychological issues
related to infertility.
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1. Introduction

The total fertility rate was 0.65 in the fourth quarter of 2023, the lowest since 4.53 in 1970, according to
Statistics Korea, and the proportion of elderly mothers aged 35 or older was 36.3%, up 0.6% from the previous
year [1]. The number of infertile couples who want to give birth but are unable to do so is increasing due to
the increase in the number of elderly mothers, and the number of infertile people in Korea and the medical
expenses incurred by them are also increasing rapidly [2].

In order to solve the problem of infertility, not only financial support, but also psychological problems such
as depression and stress caused by infertility should be managed in an integrated manner [3], and related
research should be continued. A recent study suggests that most infertility research in Korea has focused on
psychological experiences, and only a few studies have tested the effectiveness of counseling to solve practical
infertility problems [4]. Therefore, there is a need to explore whether infertility research is being conducted
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from a variety of perspectives, including policy, psychosocial, and economic. Among the various factors
associated with infertility, it is necessary to identify lifestyle factors that can lead to practical changes [5], but
studies published in Korea have failed to include a variety of variables other than medical examination results
and infertility diagnosis [6]. In addition, there is a lack of research analyzing the health effects of infertility
treatments, which have recently been expanded with state support to address infertility [7], suggesting the need
for more research.

When people are diagnosed with infertility, they seek information. Previous studies have shown that infertile
people often turn to accessible online sources for relevant information, which poses a serious problem for the
reliability of information [8]. This indirectly points to the lack of reliable research. In addition, a recent policy
report emphasized the need to provide quality information based on infertility treatment experiences and case
studies, and suggested conducting related research [9].

Advances in medical technology, artificial intelligence, and digital services are changing the way we manage
infertility. Big data-based fertility fitness measurement and coaching services tailored to individual
characteristics have increased the likelihood of pregnancy in preparation for pregnancy or infertility treatment
[10]. Especially in Korea, the health insurance coverage standards for assisted reproductive technologies for
infertility treatment are gradually expanding and being applied [11], so there is a need for research on objective
performance verification.

Based on the above, as infertility-related research accumulates, it is necessary to analyze the infertility-
related research topics that have been conducted so far to see which research topics are focused and to explore
which topics need more research. Therefore, this study aims to identify trends in the core topics of infertility-
related research published in the past decade using text network analysis and topic modeling, and to explore
the structure of infertility-related research topics by visualizing the topics with sociograms. The results of the
analysis of research topics will provide a basis for suggesting the direction of infertility problem management.

2. Method
2.1 Study design

This study is a content analysis study that extracted key words from academic studies published in Korea
related to infertility and derived results using the methods of network analysis (analyzing betweenness and
mediation centrality using keywords) and topic modeling.

2.2 Research procedure

This study consisted of collecting academic research data and extracting key words using bibliographic
information, creating and analyzing co-occurrence networks, and analyzing topic modeling.

2.2.1 Academic research data collection

The bibliographic information was collected from Korea Citation Index (KCI), Research Information
Sharing Service (RISS), Scholar, and DBpia, among other databases. The search scope was domestic academic
papers, keywords were ‘infertility’ or 'sterility’, and the bibliographic information of all identified papers was
extracted into an excel file for the 10-year period from 2014 to 2023. Excluding the duplicates, the final number
of extracted papers was 9 in 2014, 16 in 2015, 16 in 2016, 11 in 2017, 13 in 2018, 16 in 2019, 21 in 2020, 16
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in 2021, 19 in 2022, and 24 in 2023, for a total of 201 papers.

For the analysis of the data, we organized the Korean keywords, and in cases where only English keywords
were provided, we supplemented the Korean keywords by finding the original files of the papers, and excluded
the six papers that did not provide the keywords. In the end, 155 papers with Korean keywords were used for
the analysis. The identified keywords were subjected to preprocessing of the analysis data, such as setting
designated words for network analysis [12].

2.2.2 Create co-occurrence networks and statistical analysis

The keyword data organized through the preprocessing process was converted into a 1-mode matrix using
NetMiner (version 4.4) and analyzed through the frequency of occurrence of keywords. Next, the meaning was
derived by betweenness centrality, which checked the number of nodes directly connected to the key words
with high frequency of appearance, and mediational centrality analysis using the shortest distance between the
key words. Finally, we analyzed the types of studies by analyzing the key words of the studies conducted over
the past 10 years using the LSD method of topic modeling, and presented the data visualized as word clouds
and sociograms.

3. Results
3.1 Relationships among key words in infertility research

There were 334 key words in 155 research papers on infertility topics published in the last 10 years. When
analyzing the frequency of occurrence of key words, the top 15 are shown in Table 1. The frequency of
‘infertility’ was 90 times, ‘infertile women’ was 29 times, ‘assisted reproductive techniques’ was 20 times,
‘female’ was 18 times, and ‘depression’ was 15 times. The word cloud generated using the frequency of
occurrence of the key words is shown in Figure 1.

Figure 1. Word cloud using appearance frequency

The betweenness centrality analysis of the key words presented in the analyzed studies showed that the key
words ‘infertility’, ‘infertile women’, ‘assisted reproductive techniques’, ‘women’, and ‘depression’ were
identified as highly influential, and the order of their frequency was the same as the order of their ranking from
1 to 5. The highest ranking keywords in the mediational centrality analysis were identified as 'infertility’,
"infertile women', 'assisted reproductive techniques', 'bioethics’, and 'low birthrate' (Table 1). Key words with
high centrality values indicate strong connections to other topics and potential for expansion, making them key
topics to consider for further research.
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Table 1. Relationships between key word
No Keyword Frequency Keyword ?::]\t/:zﬁg/ ness Keyword (l\:/;c:ij:tc;nal
1 Infertility 90 Infertility 0.545 Infertility 0610
2 Infertile women 29 Infertile women 0219 Infertile women 0213
Assisted Assisted Assisted
3 reproductive 20 reproductive 0.167 reproductive 0.113
techniques techniques techniques
4 Women 18 Women 0.122 Bioethics 0.058
5 Depression 15 Depression 0.108 Low birthrate 0.048
6 Quality of life 12 Low birthrate 0.09 IVF 0.042
7 Stress 10 Quality of life 0.087 Depression 0.040
8 IVF 10 Stress 0.076 Women 0.035
9  Chinese Medicine 9 IVF 007 Artificial 0035
insemination
10 Pregnancy 8 Pregnancy 0.067 Quality of life 0.028
11 ﬁzgﬁ'ii'ation 7 Bioethics 0.061 Chinese Medicine 0025
12 Low birthrate 7 Chinese Medicine 0.061 Policy 0.024
13 gz;ems:n;nedicme 7 iﬁrst:ir:;'aﬁon 0047 Infertile women 0,023
14 Sterility 6 Policy 0.044 Stress 0.021
15 Infertility stress 5 Surrogacy 0.041 Infertility treatment 0.020

3.2 Trends in fertility studies

Topic modeling analysis was conducted to analyze the trend of fertility-related research topics conducted

in Korea over the last 10 years from 2014 to 2023. The number of topics to be extracted was set to four with
the advice of three university professors with experience in topic modeling analysis, and topic names were
set based on the key words analyzed (Table 2).
Table 2. Research trends by topic modeling analysis

Topics Frequency n (%) Top keywords (ranked 1-5)

1. Infertile women's experience Infertility, Women, Assisted reproductive techniques,
44 (28.4) o

and care Qualitative study, Nurse

2. Psychological problems of 39 (25.2) Infertile women, Depression, Infertility, Quality of life,

infertile people ' Stress

3. Chinese medicine approach 39 (25.2) Infertility, Chinese Medicine, Chinese medicine

to infertility’ ' treatment, Sterility, Infertile women

4. low birthrate and infertility 34 (21.9) Infertility, Artificial insemination, Assisted reproductive

procedures

techniques, IVF, Low birthrate
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The main keywords included in the four themes analyzed are shown in Table 2, and the themes are named
as ‘infertile women's experience and care’, ‘psychological problems of infertile people’, ‘Chinese medicine
approach to infertility’, and ‘low birthrate and infertility procedures’. A visual representation of the
relationship between the main key words in the four topics is shown in Figure 1.
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Figure 2. Sociogram using topic modeling

4. Discussion and conclusion

This study analyzed the key words in infertility research published in the last 10 years and presented the
results of centrality and research trends in four themes. The detailed meanings of these findings will be
discussed.

In Korea, about 9 to 24 studies related to infertility were published annually. Although the need to conduct
research that comprehensively explores various aspects of infertility has been suggested [13], it is thought that
research is being conducted to a limited extent due to difficulties in selecting and accessing subjects. In addition,
this study was limited to articles published in domestic journals, so it was not possible to determine whether
the number of studies reported in overseas journals has increased.

The top five recurring key words with high betweenness centrality across the 155 studies analyzed in this
study were ‘infertility’, ‘infertile women’, ‘assisted reproductive techniques’, ‘women’, and ‘depression’.
These findings show that infertility is focused on women rather than couples, and that assisted reproductive
technologies and depression are among the psychological issues studied in women. Infertility is a challenge
experienced by both men and women and needs to be studied in both genders [4], and previous studies have
reported that infertile men experience social problems that are directly related to psychological distress, which
can escalate into larger problems [14]. Future research should include a broader range of physical and
psychological issues, rather than limiting infertility to women.

The top five key words in the mediational centrality analysis of this study are 'infertility’, 'infertile women’,
‘assisted reproductive techniques', ‘bioethics', and ‘low birthrate', and 'bioethics' and 'low birthrate' are key
words that appeared higher than the ranking in the frequency and connection centrality analysis. Therefore, it
can be interpreted that the topics of bioethics and low birthrate can be prioritized to expand the research area
on infertility. As the increase in infertility has been suggested as one of the main causes of the declining
birthrate, and as previous research [15] explains that the crisis caused by the declining birthrate is due to a
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negative perception of life, emphasizing only rights without considering responsibilities, it is possible to
conduct research that explores aspects of bioethics together.

In this study, topic modeling analysis identified research trends in four themes: ‘Infertile women's
experience and care’, 'Psychological problems of infertile people’, 'Chinese medicine approach to infertility’,
and 'Low birthrate and infertility procedures'. The results showed that infertility continues to be a research
topic that explores experiences, and psychosocial issues such as depression, stress, and quality of life are being
studied. Although there is an emphasis on procedural and Chinese medicine approaches to help solve the
problem of infertility through childbirth, interventional approaches such as counseling for psychological
problems that accompany infertility are also important [16]. However, there is a lack of research on the
provision of counseling or nursing interventions to solve infertility-related problems. In addition, the key words
for policy proposals to solve infertility problems, which are emerging as a social problem, are not included in
the main topics, so it is necessary to conduct research to suggest policies.

The significance of this study is that it explored all domestic infertility-related research published in the last
10 years without limiting the topics to specific subjects, identifying and presenting research trends and
suggesting directions for further research. However, this study has limitations in that it did not include theses
published in international journals, dissertations, and reports presented in articles on domestic subjects. Also,
since the analysis was conducted using the key words presented in the papers, it may not reflect all the details
of the research.

Based on the results of this study, it is suggested that research should be conducted on various intervention
programs to address psychological problems in addition to the physical problems caused by infertility. It is
also suggested that research should be conducted as a basis for the development of institutions and laws that
provide strategies to address infertility-related problems at the policy stage.

REFERENCES

[1] Statistics Korea, “Birth statistics in 2023,” June 2024.

[2] Health Insurance Review and Assessment Service, “Analysis of infertility and sub-fertility treatment
status,” 2023.

[3] Song, BK. & Jee, Y. “Factors influencing fertility stress in infertile women,” Asia-pacific Journal or
Convergent Research Interchange, VVol.7, No.5, pp.217-26, 2021. https://doi.org/10.47116/apjcri.2021.05.
20

[4] Park, KH. “Trend of research on psychological support for infertility in south Korea,” Crisisonomy,
Vol.16, No.6, pp.1-16, 2020. https://doi.org/10.14251/crisisonomy.2020.16.6.1

[5]1 Deyhoul, N. Mohamaddoost, T. & Hosseini, M. “Infertility-related risk factors: a systematic review,”
International Journal of Women's Health and Reproduction Sciences, Vol.5, No.1, pp.24-9, 2017.
https://doi.org/10.15296/ijwhr.2017.05

[6] Kim, MY. & Han, K. “The effect of infertile women’s lifestyle on the number of their childbirth in 2
years. Journal of Health Informatics and Statistics, Vol.46, No.3, pp.309-14, 2021.
https://doi.org/10.21032/jhis.2021.46.3.309

[71 Jeon, B. Kim, H. & Jeong, HI. “A scoping review of the effect of the COVID-19 pandemic on patients
under infertility treatment,” Journal of the Korean Society of Maternal and Child Health, Vol.27, No.2,
pp.80-91, 2023. https://doi.org/10.21896/jksmch.2023.27.2.80

[8] Hwang, NM. et al. “Practical and institutional improvements to support fertility, including expanding



196 International Journal of Advanced Culture Technology Vol.12 No.4 190-196 (2024)

fertility treatments,” Ministry of Health and Welfare, Korea Institute of Health and Social Research, 2019.

[9] Lee, SH. et al. “Report on Improvements to the Fertility Treatment Consumer-Centered Health
Information System,” Ministry of Health and Welfare, Korea Institute of Health and Social Research,
2021.

[10] De Gheselle, S. Jacques, C. Chambost, J. Blank, C. & Declerck, K. et al. “Machine learning for prediction
of euploidy in human embryos: in search of the best-performing model and predictive features,” Fertility
and Sterility, Vol.117, No.4, pp.738-46, 2022. https://doi.org/10.1016/j.fertnstert.2021.11.029

[11] Ministry of Health and Welfare, “Follow-up to the health insurance coverage initiative: Expanding health
insurance coverage for fertility treatments,” Internet press releases, 2019.

[12] Park, CS. & Jung, JW. “Text network analysis: Detecting shared meaning through socio-cognitive
networks of policy stakeholders,” Journal of Governmental Studies, Vol.19, No.2, pp.73-108, 2013.

[13] Yang, YJ. Park, SJ. Park, SY. Choi, JH. & Park, BS. “Analysis of research trends in countries related to
infertile women: Review of topic scope,” The Journal of Korean Nursing Research, Vol.8, No.1, pp.43-
57, 2024. https://doi.org/10.34089/jknr.2024.8.1.43

[14] Yoon, JH. & Kim, HS. “Psychological factor of male infertility experience: Grounded theory approach,”
The Korean Journal of Health Psychology, Vol.28, No.4, pp.1095-117, 2023.
https://doi.org/10.17315/kjhp.2023.28.6.002

[15] Kim, SJ. “Bioethical reflections and policy suggestions for the resolution of the low birth rate problem in
south Korea— from a society which neglected life to a society which welcomes life,” Bio, Ethics and
Policy, Vol.8, No.1, pp.1-34, 2024.

[16] Lee, YS. & Kwon, JH. “A survey on the current status and demands of infertility counseling towards the
development of an infertility counseling delivery system,” Journal of the Korean Society of Maternal and
Child Health, VVol.24, No.1, pp.52-63, 2020. https://doi.org/10.21896/jksmch.2020.24.1.52





