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Abstract: In 2023, the average age of Korean women for the first marriage and giving birth was
reported to 31.45 and 383.6, respectively. Due to the late marriage, the number of patients undergoing
infertility treatment per 100,000 in Korea increased by 16.9% over the past five years to 27.3. Recently,
interest in social oocyte cryopreservation (SOC) has been growing in Korea as a strategy to address the
low birth rate. This study is descriptive research to determine the influence of unmarried women's
knowledge of fertility preservation, tendency toward late marriage, and awareness of fertility
preservation on intention to SOC. This study aims to identify predictors of unmarried women's
intention to SOC. Data were collected from July 20 to 26, 2024, through a online self-reported survey
from unmarried women in their 20s to 40s. 234 copies were collected, but 211 copies were used for the
analysis after excluding 23 insincere responses. The data were analyzed using descriptive statistical
analysis and logistic regression analysis using the SPSS/PC 29.0 program. In this study, 41.7% of
unmarried women intended to SOC, while 58.3% did not. In addition, the intention to SOC was higher
when they wanted children (p=.041, exp(B)=2.35), were aware of SOC (p=.015, exp(B)=2.98), and had a
high awareness of fertility preservation (p<0.001, exp(B)=1.47). But the higher the tendency to marry
late (p=.044, exp(B)=.92), the lower the intention to SOC. The findings can serve as foundational data to
increase social awareness of SOC for unmarried women and to help develop supportive policies.
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1. Introduction

In 2023, the total fertility rate of South Korea was 0.72, the lowest among OECD countries [17. In
addition, the average age of childbirth is 83.6 years owing to the influence of the late marriage trend
among women [ 17. Late marriage and older age at childbirth are associated with reduced fertility, and
the number of patients receiving infertility treatment in South Korea has been reported to be 27.3
individuals per 100,000 population [2,37], representing an increase of 16.9% over the past five years [37].
In particular, the percentage of women receiving infertility treatment was highest among those aged
35—39 years [ 3. However, the success rate of infertility treatment is fairly low at around 30% [4].
Consequently, the importance of preserving fertility and interest in oocyte cryopreservation for
preserving fertility have been increasing recently among women [27].

Oocyte cryopreservation refers to the process of freezmg oocytes to preserve them in preparation
for reduced fertility. Women typically experience decline in fertility starting from the age of 85 years
[27]. Hence, oocyte cryopreservation can be performed in preparation for aging-related decline in
ovarian function [27]. Previously, oocyte cryopreservation was primarily used for the medical purpose of
preparing for future pregnancies and childbirths among women who were undergoing medical
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treatments that may affect their fertility [27. However, in recent years, there has been a tendency for
women who have social reasons to delay having children to consider oocyte cryopreservation [5,6].
This phenomenon is referred to as social oocyte cryopreservation [27].

Oocyte cryopreservation at a younger age has been reported to enhance pregnancy and birth rates
[2,7]. According to the 2020 data obtained from the Health Insurance Review and Assessment Service,
10.7% of all newborns were born through assisted reproduction technique [87. To improve fertility
rates, some local governments have been operating programs to subsidize the cost of such procedures,
while the South Korean government is considering the expansion of related policies. Seoul was the first
city in South Korea to start a program called the “Seoul Oocyte Cryopreservation Procedure Cost
Support Program” for women aged 20—49 years who wished to preserve fertility for the purpose of
future pregnancies and childbirths [97. However, the factors that influence social oocyte
cryopreservation intention have not been determined yet, which poses limitations in effectively
establishing support policies. Therefore, in life planning, it is necessary to check for oocyte
cryopreservation intention for having children in the future in people with possibility of late marriage.

Previous studies have found that the general characteristics of women, such as their age [10,117,
education and income levels [117], opportunity cost, religion [ 127, and marriage and birth plans [137,
affect their awareness of oocyte cryopreservation. Moreover, it has been reported that women who want
more children have a higher intention level of using oocyte cryopreservation [147]. A previous study
also reported that women who had their oocytes cryopreserved had access to information about oocyte
cryopreservation beforehand [157].

Fertility-related knowledge refers to knowledge about the biological ability of women of
childbearing potential to become pregnant and about oocyte cryopreservation [167]. According to a
previous study, low fertility knowledge level influenced reproduction-related decision-making [167.
Moreover, it was reported that women with a lower level of fertility-related knowledge experienced
difficulties in making decisions about choosing the treatment or procedure for preserving fertility [17].
However, no studies have been conducted on the effects of fertility preservation knowledge on social
oocyte cryopreservation intention.

Late marriage refers to the trend of increasing age of first marriage. According to Statistics Korea,
the average age of first marriage among Korean women was 31.45 years in 2023 [[17], with marriage
among women aged 30—49 years accounting for 53% of all marriages [17]. Previous studies reported
that although the age standard for marriage among unmarried women had changed significantly, they
did not have negative attitudes toward marriage or childbirth [187. However, because of late marriage,
women who want children can easily become infertile owing to decline in fertility [27]. Therefore, in life
planning, it is necessary to check for oocyte cryopreservation intention for having children in the future
in people with possibility of late marriage.

Awareness of fertility preservation refers to the level of awareness regarding preservation of
fertility for childbearing. In previous studies, awareness of fertility preservation was reported to be low
among college students [19,207]. However, as previous studies in South Korea investigated only college
students, awareness levels of fertility preservation were not evaluated among unmarried women in other
age groups. Individuals with awareness of fertility preservation should have interest in fertility
preservation. However, the effects of differences in awareness of fertility preservation on oocyte
cryopreservation intention have not been investigated in South Korea.

Among foreign studies on social oocyte cryopreservation, a study from England reported on not
only the decision-making process for social oocyte cryopreservation, but also the period up to the
subsequent childbirth outcomes using cryopreserved oocytes [217]. A study from Belgium investigated
intention, knowledge, and attitude regarding social oocyte cryopreservation [17].

However, previous studies in South Korea regarding social oocyte cryopreservation have been
cross-sectional studies that measured awareness and knowledge of oocyte cryopreservation among
unmarried women who visited fertility preservation clinics and or that evaluated awareness of oocyte
cryopreservation for preservation of the ability to become pregnant among unmarried women; no
studies have conducted investigations considering various predicting factors [10,227.
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Therefore, this study aimed to determine the predictors of intention toward social oocyte
cryopreservation, which is one of the methods for fertility preservation in the response policy to low
birthrate. It is hoped that the findings of this study will be used to increase social awareness about
oocyte cryopreservation and help in the establishment of support policies.

1.1. Objectives

This study aimed to identify fertility preservation knowledge, value of children, late marriage
tendency, and fertility-related awareness as well as predicting factors of oocyte cryopreservation
intention among unmarried women.
The specific objectives were as follows:

e Determine the level of oocyte cryopreservation intention among unmarried women.

e Determine the fertility preservation knowledge, late marriage tendency, and awareness of
fertility preservation among unmarried women.

e Identify the predicting factors of social oocyte cryopreservation intention among unmarried
women.

2. Methods
2.1. Study Design

This descriptive survey study aims to determine the predicting factors of social oocyte
cryopreservation intention among unmarried women.

2.2. Sample Size

In this study, the inclusion criteria were unmarried women aged 20—49 years who could understand
the objectives and procedures of the study and voluntarily consented to participate in the study.
Unmarried women of foreign nationality who had difficulty understanding Korean or could not
complete the self-reporting questionnaire on their own, women with a history of common-law marriage
or cohabitation, and women with children were excluded from the study. The sample size was calculated
using the G*power 3.1.9.7 program. Based on a two-sided test, an odds ratio of 1.5, a significance level
(a) of 0.05, and power of 1-f3 0.8, the sample size was calculated to be 209. The collected data comprised
a total of 234 sets, and after excluding 23 sets with incomplete responses, a total of 211 sets was used in
the analysis.

2.8. Instruments
2.8.1. Social Oocyte Cryopreservation Intention

With respect to social oocyte cryopreservation intention, the subjects chose “Have,” “Maybe,” “Not
sure,” or “Do not have” as their response to the question “Do you have any intention to cryopreserve
your oocytes?” For data analysis, “Have” and “Maybe” were reclassified as “Yes” (group with positive
attitude) and “Do not have” and “Not sure” were reclassified as “No” (group with negative attitude).

2.8.2. Expected Number of Children

With respect to expected number of children, the subjects chose “Do not want children,” “1,” “2,” or
“> 8”7 as their response to the question “How many children do you want?” For data analysis, “Do not
want children” was reclassified as “No” and “1,” “2,” and “> 8” were reclassified as “Yes.”

» «

2.3.8. Awareness of Oocyte Cryopreservation
With respect to awareness of oocyte cryopreservation, the subjects chose “Yes” or “No” as their
response to the question “Have you heard of or do you have interest in social oocyte cryopreservation?”

2.8.4. Fertility Preservation-Related Knowledge
With respect to fertility preservation-related knowledge, knowledge questions in the Fertility
Preservation Survey (FPS) developed by J.C. Daniluk et al. (2016) were used [167]. The subjects chose
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“True” (T) or “False” (F) as their response to 12 knowledge questions. T was assigned 1 point and I
was assigned O points for a total score ranging between 0 and 12 points, with higher scores indicating
higher level of knowledge. Permission from the developer of the instrument was obtained prior to the
study and bilingual translators (English and Korean) translated and backtranslated the instrument. The
translated instrument was reviewed by a reviewer who majored in Korean language and literature.
Subsequently, a preliminary survey was conducted on 11 unmarried women aged 20—39 years, and the
instrument was used without any modification. In this study, the reliability was KR 20=".11.

2.8.5. Late Marriage Tendency

To measure late marriage tendency, the 14-item instrument developed by the Korean Women’s
Development Institute (2007) was used with permission from the developer [237]. The late marriage
tendency scale consists of two domains: benefits of unmarried life and difficulties of unmarried life. Each
item was rated on a 4-point Likert scale (1 point: “Not at all” to 4 points: “Very much so”), and negative
items were reverse scored. The total score ranged between 14 and 56 points, with higher scores
indicating higher late marriage tendency. In a previous study, an internal consistency value of > .60 was

reported for each factor [247]. In this study, Cronbach’s a0 = .78.

2.3.6. Awareness of Fertility Preservation

Awareness of fertility preservation was measured using seven items from the Fertility Preservation
Awareness scale developed by Stoop D (2011) and subsequently translated into Korean, modified, and
updated by Hong et al. (2019) [22,257]. The items were used with permission obtained from the original
developer and translator prior to the study. Each item was rated on a 4-point Likert scale (1 point: “Not
at all” to 4 points: “Absolutely so”). The total score ranged between 7 and 28 points, with higher scores
indicating greater awareness of fertility preservation. In this study, the internal consistency, Cronbach’s

a=.41.

2.4. Data Collection

In this study, candidates were recruited through recruitment announcements on websites
(https://everytime.kr, https://cafe.naver.com/nursingstudies, and https://instagram.com) posted
between July 20 and 26, 2024. The candidates were provided the option to consent to the survey at the
beginning of the online questionnaire survey to provide their consent for study participation. The
survey, consisting of 50 items, required approximately seven minutes to complete. Among the women
who completed the survey, those who wished were entered into a random drawing for an online gift
certificate, approximately $7.40 in value.

2.5. Ethics Statement
This study was approved by the Institutional Review Board (IRB) of Kyungpook National University
(IRB approval number: 2024-0312).

2.6. Data Analysis
Collected data were analyzed using IBM SPSS Statistics version 29.0, as described below.

1) General characteristics, expected number of children, awareness of oocyte cryopreservation, and
oocyte cryopreservation intention were analyzed by frequency and percentage.

2) Level of fertility preservation knowledge, late marriage tendency, and awareness of fertility
preservation were identified by mean and standard deviation (SD).

3) Predictors of oocyte cryopreservation intention were analyzed using binomial logistic regression
analysis.

3. Results
Among the subjects, 64.9% were aged 20-29 years, 48.8% were employed, and 66.8% earned a
monthly income of < 2,500,000 won. Moreover, 69.2% graduated college or higher, 53.1% followed a
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religion, and 538.1% were currently in a relationship. Additionally, 73.5% wanted at least one child in the
tuture and 77.3% had heard about social oocyte cryopreservation Table 1.

Table 1.
General characteristics (N = 211).
Variable Category n(%)
Age (years) 20-29 137(64.9)
> 30 74(85.1)
Employed Yes 103(48.8)
No 108(51.2)
Monthly income (KRW) < 2,500,000 141(66.8)
> 2,500,000 70(33.2)
Education level High school 65(30.8)
College or higher 146(69.2)
Religion Yes 112(53.1)
No 99(46.9)
Currently in a relationship Yes 112(53.1)
No 99(46.9)
Expected number of children Yes 155(73.5)
No 56(26.5)
Awareness of social oocyte cryopreservation Yes 163(77.3)
No 48(22.7)
Table 2.
Level of social oocyte cryopreservation intention.
Cryopreservation intention n (%)
No (Do not have, not sure) 123(58.3)
Yes (Have, maybe) 88(41.7)

The results show that 41.7% of the respondents have social oocyte cryopreservation intention and
58.83% do not (Table 2).

’I*E‘:rlgleitf; preservation knowledge, late marriage tendency, and fertility preservation awareness levels.
Variable M= SD Min. Max. Range
Fertility preservation knowledge 7.90£1.54 4 12 0-12
Late marriage tendency 89.4714.99 28 55 14—56
Fertility preservation awareness 19.70%£2.47 14 25 728

The scores for levels of fertility preservation knowledge, late marriage tendency, and fertility
preservation awareness were 7.90%1.54, 39.47+4.99, and 19.70+2.74 points, respectively (Table 3).
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Table 4.
Influencing factors of social oocyte cryopreservation intention.

Variable B | SE | sig | Exp®) | 2%

ower-upper

Constant term -5.96 2.32 0.010 0.00
Age (20—29 years) -0.29 | 0438 | 0.633 0.81 0.34—1.91
Employment status (No) 0.78 0.43 0.505 0.74 0.31-1.76
Monthly income (< 2,500,000 won) -0.15 0.48 0.103 2.19 0.85—5.63
Education (High school) 0.09 0.43 0.715 0.85 0.36—2.00
Religion (No) -0.17 | 0.36 | 0.789 1.10 0.53-2.26
Currently in a relationship (No) 0.85 0.35 0.631 0.84 0.41-1.70
Expected number of children (Yes) 1.09 0.41 0.041 2.34 1.08-5.30
i;’i;ig::rsva tiO(I)lf (Yesomal 0 h06 | 045 | 0015 2.98 1.23-7.22
Fertility preservation knowledge -0.07 0.11 0.576 0.93 0.756-1.17
Late marriage tendency 0.38 0.03 0.044 0.92 0.86—.99
Fertility preservation awareness -5.96 0.07 | <0.001 1.47 1.26-1.71

This study investigated the effects of general characteristics, fertility preservation knowledge, late
marriage tendency, and awareness of fertility preservation on social oocyte cryopreservation intention.
The predicting factors of oocyte cryopreservation intention among unmarried women aged 20—49 years
were found to be expected number of children, awareness of social cryopreservation, awareness of
fertility preservation, and late marriage tendency. The expectation of having children was found to have
a positive influence on oocyte cryopreservation intention. The expectation of having one child increased
oocyte cryopreservation intention by 2.34 times (CI: 1.03-5.30, exp(B)=2.34, p=.041). Awareness of
social oocyte cryopreservation also had a positive influence on oocyte cryopreservation intention; it
increased oocyte cryopreservation intention by 2.98 times (CI: 1.23-7.22, exp(B)=2.98, p=.015).
Awareness of fertility preservation increased social oocyte cryopreservation intention by 1.47 times (CI:
1.26~1.71, exp(B)=1.47, p<0.001). On the other hand, an increase in late marriage tendency reduced
social oocyte cryopreservation intention by 1.08 times (CI: 0.86-0.99, exp(B)=.92, p=.044) (Table 4).

4. Discussion

This study aimed to identify the influencing factors of social oocyte cryopreservation intention
among unmarried women. The findings of the study suggest that expectation of having children,
awareness of social oocyte cryopreservation preservation, late marriage tendency, and awareness of
fertility preservation are predictors of social oocyte cryopreservation intention among unmarried
women.

The findings also revealed that 41.7% of unmarried women had social oocyte cryopreservation
intention, whereas 58.3% did not. This result was consistent with the results of a previous study that
reported 41% positive and 58% negative responses from unmarried women with respect to social oocyte
cryopreservation intention to preserve their ability to become pregnant in the future [107]. Among the
general characteristics, women with expectation of having children had higher social cryopreservation
intention. A previous study reported that some women who want children in the future wanted oocyte
cryopreservation because of the delay in marriage due to various reasons, such as career advancement,
no spouse at the time, and economic burden of raising a child [267. Such findings indicate that the
likelihood of having children can be increased through support for social oocyte cryopreservation,
suggesting the need to expand oocyte cryopreservation support policies.

Women with awareness of social oocyte cryopreservation had higher social oocyte cryopreservation
intention. This finding was consistent with previous studies on women in England and Denmark aged
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18—64 years, which reported that oocyte cryopreservation intention was higher when information about
oocyte cryopreservation was available [277]. Moreover, a study in Singapore reported that 70% of
temale medical school students who heard about social cryopreservation considered oocyte
cryopreservation [287]. Therefore, awareness of social oocyte cryopreservation must be raised to
increase social oocyte cryopreservation intention. In this study, 60.2% of the subjects reported that they
became aware of social oocyte cryopreservation through mass media, such as TV, radio, and Internet.
Therefore, accurate information about social oocyte cryopreservation must be provided to unmarried
women through mass media to enable them to make the right decision about oocyte cryopreservation
r2].

Women with higher awareness of fertility preservation had social oocyte cryopreservation
intention. Awareness is a fundamental step in the decision-making process, as acquiring and using the
right information enables people to make rational decisions [297. It was determined that the subjects in
this study had social oocyte cryopreservation intention based on proper understanding of fertility
preservation. Meanwhile, many Korean women are interested in fertility preservation, but their levels of
awareness and knowledge of oocyte cryopreservation are somewhat low [227]. Therefore, the knowledge
level of subjects should be considered when providing information and counseling for improving
awareness [[227].

Unexpectedly, women with a high tendency toward late marriage showed lower social oocyte
cryopreservation intention. Previous studies found that highly educated, professional women with
delayed marriages were interested in oocyte cryopreservation and had oocyte cryopreservation intention
[10,17]. In contrast, the subjects in this study included many women aged 20-29 years who were
unemployed or earned a low income. The years between the ages of 20 and 29 represent a period when
people seek to fulfill certain tasks such as marriage and pregnancy, but the study subjects were unable to
make specific plans because they earned no or low income [30-327. In other words, people aged 20—29
years tend to show late marriage tendency with no actual plan for pregnancy, unlike people aged 30—49
years. Consequently, the results showed a high tendency toward late marriage, but low oocyte
cryopreservation intention.

In this study, age, education, religion, employment, monthly income, and relationship status did not
have significant influences on social oocyte cryopreservation intention. Women aged 20-29 years
accounted for the highest percentage of subjects in this study (64.9%), as convenience sampling was
used. Consequently, the general characteristics of unmarried women aged 30—49 years were not
reflected well in the results. Therefore, future studies with subjects of diverse age groups are warranted.
Moreover, fertility preservation-related knowledge did not influence social oocyte cryopreservation
intention [167. In this study, a knowledge scale developed in Canada was translated and backtranslated
for use in a preliminary survey. However, sociocultural differences between Canada and South Korea
may not have been reflected, and as a result, there may have been limitations in assuring the validity of
the scale. Moreover, its reliability was low in this study, with KR 20 = .11. This scale was developed for
women visiting infertility clinics. Therefore, it may have limitations in measuring fertility preservation-
related knowledge among regular unmarried women. In the future, replication studies using a fertility
preservation knowledge scale with proven validity and reliability are needed.

Previous South Korean studies that investigated social oocyte cryopreservation intention were
mostly conducted on women who visited infertility clinics [10,227]. This study is significant in that it is
the first attempt to investigate social oocyte cryopreservation intention among regular unmarried
women. However, one limitation of this study is that, because the subjects were convenience sampled,
the findings cannot be generalized for all unmarried women in South Korea.

5. Conclusion

This study was conducted to identify the predictors of social oocyte cryopreservation intention
among unmarried women and use the findings as foundational data for raising social awareness about
social oocyte cryopreservation among unmarried women and establishing support policies. The findings
showed that the predictors of social oocyte cryopreservation intention among unmarried women were
expectation of having children, awareness of social oocyte cryopreservation, late marriage tendency, and
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awareness of fertility preservation. Based on these findings, the following recommendations can be

suggested.

First, replication studies with measurement instruments of greater validity and reliability are
needed.

Second, studies with random sampling are needed to generalize the findings.

Third, it is necessary to establish oocyte cryopreservation support policies and assess their

effectiveness with consideration of the predicting factors of social oocyte cryopreservation intention
among unmarried women.

Copyright:
© 2024 by the authors. This article is an open access article distributed under the terms and conditions
of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).
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