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Abstract: Background: With advances in biomedical technology and social changes, such
as a high rate of late marriages, the interest in gamete freezing is increasing. Therefore,
this study aimed to investigate the status of gamete freezing and reproductive health of
adult Koreans aged 19-49 years using data from the 2021 National Family and Fertility
survey. Method: The SPSS program was used to analyze the data using descriptive statistics,
Fisher’s Exact p-value, and the f-test. Results: Of the 14,040 study subjects, 101 (0.7%) had
frozen their gametes. The average age of this group was 38.1 years, 61.4% were women
and 38.6% were men. In addition, 83.2% of the group had a university degree or higher,
85.1% lived in urban areas, 94.1% were married, and 66.3% were economically active. The
participant-reported incidence of genital infections in this group was 29.7%. The obstetric
history revealed that 91.9% of the women considered themselves infertile. Conclusions:
The results of this study can be used as basic data for developing educational programs to
preserve fertility or developing childbirth-related policies in the future.
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1. Introduction

The advances in technology, such as cryopreservation, as well as the preimplantation
genetic diagnosis of embryos, have significantly aided successful conception using assisted
reproductive techniques in couples with infertility [1]. Clinical pregnancy and newborn
birth rates using the cryopreservation of gametes through vitrification have been found
to be similar to that observed with fresh gametes, with no differences observed in the
incidence and type of complications related to childbirth or the health of newborns [2]. In
Korea, infertility treatment costs are covered by health insurance, and the accessibility to
in vitro fertilization has improved [3]. People’s interest in cryopreservation for various
reasons, including their changing social needs, has steadily increased in the last few years,
and the number of stored frozen oocytes has risen about 2.5-fold from 44,122 in 2020 to
105,523 in 2023 [4].

This phenomenon has increased the interest in oocyte cryopreservation for non-
medical reasons, not only to preserve fertility in female patients with incurable diseases
but also among highly educated women, enabling them to make life choices on when
they would like to conceive and enhance their reproductive potential [5,6]. Egg-freezing
technology was first introduced in the mid-1980s to preserve the fertility of cancer patients
who may be affected by the detrimental effects of chemo- and radiation therapy on fertility.
However, it is now gaining attention as a procedure for women who get married late or are
opting for late pregnancies [7,8]. In the case of men, sperm freezing began in individuals

Healthcare 2025, 13, 210

https://doi.org/10.3390/healthcare13030210


https://doi.org/10.3390/healthcare13030210
https://doi.org/10.3390/healthcare13030210
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://doi.org/10.3390/healthcare13030210
https://www.mdpi.com/article/10.3390/healthcare13030210?type=check_update&version=1

Healthcare 2025, 13, 210

20f11

with incurable diseases, those in military service, and those who underwent a transition.
However, it has recently been performed for non-medical reasons to extend the childbear-
ing phase in an individual’s life [9,10]. This is related to the changing reality in which there
is an increase in demand to preserve fertility due to concerns of infertility caused by aging
(as a result of late marriages) and environmental pollution, and the social understanding
and acceptance of the same [8,11].

Pregnancy and childbirth, which are natural processes, are now being artificially per-
formed in the laboratory at human will [12]. However, in addition to issues associated
with the technology itself, the various socio-economic and ethical aspects should also be
considered [8,13]. This is because social, ethical, and legal problems may arise during ga-
mete collection and freezing, embryo creation, and non-medical freezing [3,14,15]. Gamete
freezing, including the initial freezing procedure, which typically covers the cryopreserva-
tion of embryos and the first year of storage is expensive. Hence, only a few people can
afford it and this can deepen social inequality [15,16]. In this sense, the government and
related organizations should establish appropriate measures to manage gamete collection
and freezing so that the social order is not disturbed or conflicts are not caused [1,17].

The success rate of pregnancy after gamete freezing varies depending on the woman’s
age, number of fertilized eggs, and other factors, and it is known that older women are at a
higher risk of early fetal loss due to the impact on chromosomal and genetic disorders [16].
However, studies [1,7] indicate that people who want to consider gamete freezing lack
the related knowledge. In addition, people experience a lot of anxiety because of a lack
of awareness regarding the gamete freezing process, and there are concerns about the
social stigma associated with it, as well as the result of the procedure [16,18]. Considering
the increasing population of infertile men and women and the resultant low birth rate, it
is necessary to provide accurate information related to gamete freezing to present it as
a specific alternative for preserving fertility for the future and give unmarried men and
women a chance to choose this process [7,8,19].

Previous studies on gamete freezing have mainly focused on assessing the awareness
of the issues related to freezing [1,6] or the technical aspects of the gamete freezing pro-
cess [20]. In terms of research subjects, many studies have been conducted on patients with
serious diseases such as breast cancer [21,22] or individuals with infertility [17]. There are
few studies on the status of gamete freezing including representative individuals of the
general population. Such studies are necessary because the implementation of assisted
reproductive technology and gamete freezing have various social, ethical, and legal prob-
lems [14] due to the ultimate goal of human birth [2,15]. Therefore, this study investigated
the status of gamete freezing in the population covered by the 2021 National Family and
Fertility Survey conducted by the Korea Institute for Health and Social Affairs [23]. The
results can be used as basic data for educating individuals or policy development.

2. Materials and Methods
2.1. Study Participants

This study was based on the data of 14,538 Korean adults aged 19 to 49 years who
participated in the 2021 National Family and Fertility Survey to understand the status
of gamete storage and reproductive health among them. The survey is conducted every
three years on adults and their spouses to observe changes in the life course and family
path of individuals through demographic behavior, such as marriage and childbirth. The
data were collected by a trained investigator who visited the sample household, explained
the details of the investigation, provided an assurance of confidentiality to the persons
being surveyed, received the consent to participate, and conducted a survey using the 1:1
interview method.
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This study investigated the characteristics of the participants who had frozen their
gametes or were considering gamete freezing at the time of conducting the survey. Gamete
freezing was defined as the case where the subject answered that they had “Already frozen
gametes’ to the question, ‘Have you frozen or intend to freeze eggs or sperm for future
pregnancy?’ The final number of subjects included in the analysis was 14,040 adults,
excluding those with missing values or no responses.

2.2. Study Variables
2.2.1. Demographic Characteristics

The demographic characteristics of the subjects were ascertained using data on gender,
age, education levels, residential area, marital status, religion, economic activity, and
household income. The participants were classified according to age, namely, 19-30, 31-35,
36-40, 41-45, and 4649 years. They were divided into three categories based on educational
levels: <high school, university graduate, >graduate school. In the case of the residential
area, individuals in -dong were classified as urban, while those in -eup or -myeon were
categorized as rural. The marital status of the participants was categorized as single,
married, divorced /separated, or widowed. The participants were classified according to
whether they were following a religion or not (yes or no, respectively) and based on their
economic activity, they were classified as ‘employed” or ‘unemployed’. They were also
classified according to their monthly income into four categories: less than 3 million won,
3 t0 4.99 million won, 5 to 6.99 million won, and 7 million won or more.

2.2.2. Reproductive Health Characteristics

The data on reproductive health characteristics obtained from the participants included
contraception, genital infections, number of pregnancies, number of births, infertility,
experience with infertility treatment, and attitudes toward marriage and children. Based
on the literature review [7,17,24], the health behavior characteristics obtained from the
participants were modified to suit the purpose of this study. Contraception was defined
as ‘yes’ if the subject had ever used contraception. Genital infections in both men and
women can be defined based on symptoms. Genital infection was defined as menstrual
symptoms or reproductive system symptoms in women. In men, it was defined as sexual
dysfunction, prostatitis, and benign prostatic hyperplasia. The total number of pregnancies
to date, including any current pregnancy, was classified as 0, 1, 2, or 3 or more. The number
of births comprised the number of children born, including deceased children, and was
classified as 0, 1, 2, or 3. Infertility was defined as an inability to achieve pregnancy after
having sex with the current spouse without contraception for at least 1 year. Infertility
treatment was determined based on participants’ experience with artificial insemination or
in vitro fertilization.

2.2.3. Attitude Towards Marriage and Children

The attitudes of the participants regarding marriage were examined through the
question, "What do you think about marriage?” The responses were divided into three
categories: ‘Must do’ (‘Must do” or ‘It’s better to do it’), ‘It’s better not to do it’, and ‘I don’t
know’ ('It’s okay to do it or not to do it” or ‘I don’t know”). The attitude towards children
was examined through the question, ‘Do you think you should have your own children?’
The responses were divided into three categories: ‘Must have’ (‘Must have’ or ‘“It’s better to
have children than not to have children’), ‘It doesn’t matter if you don’t have children’, and
‘I don’t know’.
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2.3. Data Analysis

The collected data were analyzed using the SPSS/WIN 23.0 program as follows: The
general characteristics of the subjects and whether they had undergone gamete freezing
were analyzed using descriptive statistics such as frequency and percentage. Fisher’s Exact
p-value was used for categorical data and the t-test was used for continuous variables. In
particular, Fisher’s Exact p-value was used to compare variables depending on whether
gamete freezing was performed. All of the statistical significance levels were set to p < 0.05.

3. Results
3.1. Characteristics of the Subjects Based on Their Choice of Gamete Freezing

The analysis of the data from the 2021 survey revealed that 101 participants (0.7%)
were either wanting to or had already frozen their gametes (gamete-freezing group) while
13,939 participants (99.3%) (non-gamete freezing or non-freezing group) did not intend to
freeze their gametes. In terms of sociodemographic characteristics, there were significant
differences between the gamete-freezing group and the non-freezing group with respect to
variables such as age, education, marital status, and household income (Table 1).

Table 1. Characteristics of the gamete-freezing and non-freezing groups (N = 14,040).

Variables Catecories YES (n =101) No (n =13,939) Fisher’s Exact
& N (%) or M + SD N (%) or M + SD p-Value
19-30 4(4) 4219 (30.3)
31-35 26 (25.7) 2057 (14.7)
36-40 41 (40.6) 2787 (20.0)
Age 41-45 23 (22.8) 2798 (20.1) <0.001
46-49 7 (6.9) 2078 (14.9)
Total 38.11 & 4.70 35.7 + 8.62
c Male 39 (38.6) 5654 (40.6) 0157
X Female 62 (61.4) 8285 (59.4) :
<High school 17 (16.9) 3666 (26.3)
Education University 77 (76.2) 9518 (68.3) 0.021
>Graduate school 7 (6.9) 755 (5.4)
, Urban 86 (85.1) 11,482 (82.4)
Residence Rural 15 (14.9) 2457 (17.6) 0.581
Single 5(4.9) 4995 (35.9)
Marital status Married 95 (94.1) 8423 (60.4) <0.001
Divorce or widowed 1(1.0) 521 (3.7)
. No 79 (78.2) 9824 (70.5)
Religion Yes 22 (21.8) 4115 (29.5) 0.115
Economic No 34 (33.7) 4634 (33.2) 0.999
Activity Yes 67 (66.3) 9305 (66.8) :
<300 8(7.9) 2286 (16.4)
Dfonthly 300-499 22 (21.8) 4224 (30.3) 0037
10 ggg?ﬁw) 500-699 40 (39.6) 3859 (27.7) :
’ >700 31 (30.7) 3570 (25.6)

In the gamete-freezing group, 4% were 19-30 years old, 25.7% were 31-35 years old,
40.6% were 36—40 years old, 22.8% were 41-45 years old, and 6.9% were 46—49 years old.
In the non-gamete freezing group, 30.3% were 19-30 years old, 14.7% were 31-35 years
old, 20.0% were 36—40 years old, 20.1% were 4145 years old, and 14.9% were 4649 years
old (p < 0.001). The average age was 38.1 years old in the gamete-freezing group and
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35.7 years old in the non-freezing group. In the gamete-freezing group, 38.6% were male
and 61.4% were female. In total, 16.9% were high school graduates or less, 76.2% were
university graduates, and 6.9% had completed graduate school or higher (p = 0.021). In the
non-freezing group, 40.6% were male and 59.4% were female.

In the gamete-freezing group, 85.1% lived in cities and 14.9% lived in rural areas,
while in the non-freezing group, 82.4% lived in cities and 17.6% lived in rural areas. The
marital status data included 4.9% single, 94.1% married, and 1.0% divorced or widowed
individuals in the gamete-freezing group, and 35.9% single, 60.4% married, and 3.7%
divorced or widowed in the non-freezing group, which was significant (p < 0.001). In
the gamete-freezing group, 78.2% did not belong to any religion and 21.8% belonged to a
religion, and in the non-freezing group, 70.5% did not belong to any religion and 29.5%
belonged to a religion. In the gamete-freezing group, 66.3% were employed and 33.7%
were unemployed, and in the non-freezing group, 66.8% were employed and 33.2% were
unemployed. Regarding household income, 7.9% of the subjects earned less than 3 million
won, 21.8% earned 3 to 4.99 million won, 39.6% earned 5 to 6.99 million won, and 30.7%
earned 7 to 7 million won or more in the gamete-freezing group, and 16.4% earned less than
3 million won, 30.3% earned 3 to 4.99 million won, 27.7% earned 5 to 6.99 million won, and
25.6% earned 7 to 7 million won or more in the non-freezing group (p = 0.037) (Figure 1).

4% Monthly
Age 6.9% ’ 7.9% -
e 2 Income
10,000 KRW)
30.7%
22.8% 25.7% 21.8%
40.6% 39.6%
#1930 =31-35 =36-40 =41-45 m46-49 (300 ®300-499 =500-699 =700

Figure 1. Age and monthly income of the gamete-freezing groups.

3.2. Reproductive Health and Attitudes of the Participants Towards Marriage and Children

In the areas of reproductive health and attitudes towards marriage and children
under the subheadings of genital infection and sexual intercourse experience, there was a
significant difference between the gamete freezing and non-freezing groups (Table 2).

In the gamete-freezing group, 29.7% of the 101 subjects said they had experienced geni-
tal infection, while this was true of 19.0% of the non-freezing group (p = 0.006). When asked
about contraception, 80.2% of the gamete-freezing group and 85.4% of the non-freezing
group said that they had used contraception. Regarding sexual intercourse experience,
100% of the gamete-freezing group and 88.6% of the non-freezing group said they had
sexual intercourse experience (p < 0.001).

When asked about their attitudes regarding marriage, 46.5% of the gamete freezing
group responded that they ‘must have’ marriage, 5% said that it was ‘better not to’, and
48.5% responded that they ‘don’t know’, while 45.2% of the non-freezing group responded
that they “‘must have” marriage, 5.5% said that it was ‘better not to’, and 49.3% responded
that they ‘don’t know’. When asked about their attitudes towards children, 78.2% of the
gamete freezing group responded that they ‘must have” children, 20.8% said that they
‘don’t care’, and 1.0% responded that they ‘don’t know’, while 69.5% of the non-freezing
group answered that they ‘must have’ children, 25.8% said that they ‘don’t care’, and 4.7%
responded that they ‘don’t know’, showing an insignificant but meaningful result.
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Table 2. Reproductive health and attitudes towards marriage and children (N = 14,040).
Variables Categories YES (n =101) No (n =13,939) Fisher’s Exact
8 1 (%) 1 (%) p-Value
I . No 71 (70.3) 11,289 (81.0)
Genital infection Yes 30 (29.7) 2650 (19.0) 0.006
. No 20 (19.8) 2038 (14.6)
Contraception Yes 81 (80.2) 11,901 (85.4) 0.168
Sexual intercourse No 0(0) 1593 (11.4) 0.001
experience Yes 101 (100) 12,346 (88.6) <U-
. I should get married 47 (46.5) 6301 (45.2)
Attltumiiii;ovgards It’s better not to get married 5(5.0) 767 (5.5) 0.951
& I don’t know 49 (48.5) 6871 (49.3)
Attitud q It must exist 79 (78.2) 9688 (69.5)
t“tuh?lzt"war s I don't care 21 (20.8) 3591 (25.8) 0.056
chudren I don’t know 1(1.0) 660 (4.7)

3.3. Obstetric History of Women Belonging to the Gamete-Freezing Group

We examined the obstetric history of 62 women who belonged to the gamete-freezing
group (Table 3). As a result, there was a significant difference in infertility and the experi-
ence with infertility treatment. Among the 62 women, 61 women (98.4%) were married,
31 women (50%) had one pregnancy, and 32 women (51.6%) had experienced childbirth
once. When asked about infertility, 57 women (91.9%) responded that they were infer-
tile, and 5 women (8.1%) responded that they were not infertile (p = 0.016). A total of 53
women (85.5%) had some experience with infertility treatment and 9 women (14.5%) did
not (p = 0.032).

Table 3. Obstetric history of women belonging to the gamete-freezing group (N = 62).

Fisher’s Exact

Variables Categories N Yo p-Value
. Single 1 1.6
Marital status Married 61 98 4 0.862
0 10 l6.1
1 31 50
Pregnancy (N) 5 12 194 0.347
>3 9 14.5
0 20 32.3
1 1 32 51.6
Childbirth (N) 5 9 145 0.231
>3 1 1.6
s No 5 8.1
Infertility Yes 57 919 0.016
Experience with No 9 14.5 0.032
infertility treatments Yes 53 85.5 ’

4. Discussion

This study attempted to investigate the gamete freezing status and the reproductive
health of adults aged 19-49 years using data from the 2021 National Family and Fertility
Survey. Of the 14,040 subjects, 101 subjects had frozen their gametes, including 39 males
(38.6%) and 62 females (61.4%). Since studies on gamete freezing have mainly been con-
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ducted on infertile women or patients with incurable diseases, this study, which was
conducted on the representative sample of the general population covered by the above sur-
vey, could not be accurately compared with previous studies. Although the gamete freezing
group comprised 0.7% of the study subjects, it is meaningful because it was conducted
on the general population rather than a specific group. In addition, there is a limitation
in that gamete freezing was defined as a single question without distinguishing between
egg freezing and embryo freezing. Future studies will need to consider these issues and
conduct various studies that consider the specific reasons for freezing, age at the time of
freezing, freezing period and number, and cost.

As in some previous studies [5,24], the average age of the gamete-freezing group in
this study was 38.1 years. However, the average age was 34.8 years in a study on breast
cancer patients [22] and 32.8 years in a study on male patients with history of adolescent
cancer [25]. Considering that the average age varies depending on the purpose of gamete
freezing, various studies that are focused on the purpose will be necessary in the future.
However, as marriages are delayed, the number of people freezing their eggs is expected to
increase. Gamete freezing does not always entail a successful pregnancy and, considering
the results of a study that found that the pregnancy rate after age 41 was found to be
23.3% [11], accurate information on gamete freezing and its impact on pregnancy and
childbirth will be necessary [12].

There are many studies [5,12,19] that suggest that the educational level of people who
preserve their gametes is high. In this study, many had graduated from college or higher.
A study on gamete storage [17] stated that gamete storage would occur more frequently
because women have higher education levels than men and educated women want edu-
cated men who can accompany them for childbirth. It is thought that this phenomenon will
continue as women'’s social advancement and self-determination rights are emphasized.

In the gamete-freezing group, it was found that more study subjects lived in cities
than in rural areas. This seems to be because most hospitals with the technology to collect
and store gametes are concentrated in large cities and most women of childbearing age live
in cities. In this study, 94.1% of the subjects who had stored their gametes were married.
In previous studies wherein the status of social gamete freezing was investigated, single
people accounted for a large proportion of the research subjects, ranging from 49% [25] to
71% [12]. However, in this study, married people accounted for the majority as secondary
data surveys, such as this one, are conducted on the entire population without considering
social gamete freezing issues. In future studies, it may be necessary to address issues
associated with social gamete freezing more elaborately. Based on this, the necessary
information can be provided, or social policies can be established, for individuals who seek
such assistance.

A total of 21.8% of the gamete freezing group responded that they belonged to a
religion. Earlier research also suggests that if there is a high negative attitude of religions
towards gamete freezing or in individuals who are more religious, the intention to preserve
gametes is lower [9]. As most religions are struggling with the ethical values and religious
standards that are consistently applied to the rapid development of medical technology, it
seems that detailed research on this is also necessary in the future.

As in previous studies [5,12], 66.3% of respondents said they were economically active.
In future studies, it would be meaningful to conduct a detailed survey by gender on
employment type, field of work, etc. For women, freezing eggs requires a lot of time and
money. Hence, it seems necessary to establish social systems such as the accessibility to
treatment in hospitals and vacation systems that consider economically active subjects. One
study reported [26] that income levels were unrelated to gamete freezing. However, in this
study, the monthly income of the subjects was relatively high, with 71.3% earning >5 million
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won. In many countries, the procedures and freezing costs related to gamete freezing are
high, but it has been mentioned that national support is necessary in considering equality
in healthcare, etc. [12].

Considering earlier studies [27,28] that reported a correlation between genital infec-
tions and infertility, this study also investigated genital infections among the participants.
A total of 29.7% of the study subjects responded that they had experienced symptoms
of a genital infection. In a study conducted on 200 women of childbearing age aged
2049 years [29], genital infection was defined based on a questionnaire on self-reported
symptoms and the experience of treatment for vaginitis, and 95% of women experienced
genital infection symptoms, while 9% had no sexual intercourse experience. In this study,
female genital infections were defined as those with menstrual problems or reproductive
system symptoms. In addition, there may be limitations in that the subjects were asked
whether they had experienced genital infections at a time other than the time of the study
or freezing gamete. But in future studies, specific items, such as the type of infection, time
of occurrence, and treatment progress, should be considered.

In terms of the attitudes towards marriage, there were no significant results observed
regarding the opinions on the necessity of marriage in the gamete-freezing or the non-
freezing groups. This is believed to be a phenomenon similar to that related to the intentions
of selective gamete freezing in an increasingly complex society [12]. In terms of attitudes
toward bearing children, 78.2% of the gamete-freezing group said that having children
is essential. This study showed the same results as studies that found that people who
practice social gamete storage believe that they should have children [7,17].

Most women in the gamete freezing group (N = 62), were married. Nearly 50% of
the participants went through only one pregnancy and 51.6% one childbirth. A total of
91.9% were diagnosed with infertility and 85.5% had some experience with infertility
treatment. These results are because the study subjects were included up to 49 years of
age, taking into account the delayed marriage and childbirth age and previous studies
on gamete cryopreservation [9,30]. In addition, this study did not consider social gamete
storage subjects and used secondary data from the general population. Future studies will
need to include a more detailed evaluation of aspects such as marital status, reasons for
gamete freezing, and specific obstetric history to tailor education and nursing intervention
approaches to the target population.

There are studies [24,26] that show that people preserve gametes because they believe
their fertility to be lower than that of others of the same age. However, this study used
secondary data and could not confirm the specific reason for preserving gametes. In
addition, only the status of gamete freezing was identified and the factors affecting it could
not be identified. Future studies will need to specifically examine the reasons for gamete
freezing by considering demographic and physical health variables. Gamete freezing
will gradually increase for various social reasons, and studies should be conducted in
anticipation of the problems that could occur. People should be provided with accurate
information about gamete freezing [5]. Health equity that allows them to access these
medical services should also be considered [31].

This study is meaningful in that it investigated the status of gamete freezing and
reproductive health and attitudes towards marriage and children targeting a large sample
of the general population rather than a specific population group. However, this study
has the following limitations: first, the study defined gamete freezing based on a single
question regarding whether gamete freezing was undertaken or whether the participants
were interested in doing so. Regarding gamete freezing, it was not possible to confirm
exactly whether it was egg freezing or embryo freezing. Second, this study did not include
the reasons for gamete freezing and the variables that affect freezing. Since the study
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used secondary data, it was not possible to identify the significant factors affecting gamete
freezing and only fragmentary research results could be presented. Third, since it was a
survey study based on a questionnaire, the responses of the subjects may not be accurate.
Considering these issues, future studies will need to consider various related variables to
confirm the gamete freezing status and its influencing factors. In addition, these research
results can be used as basic data for developing educational programs or policies related to
gamete freezing.

5. Conclusions

This study investigated the status of gamete freezing in the representative Korean
population and their sexual health using data from the 2021 National Family and Fertility
Survey. Of the 14,040 study subjects, 101 (0.7%) had frozen their gametes or intended to
freeze them. The average age of these subjects was 38.1 years, with 38.6% being male and
61.4% female. The gamete freezing group comprised mostly college graduates or higher,
urban residents, and married. Of the subjects, 66.3% were economically active and their
household income was relatively high. Genital infections were experienced by 29.7% of the
subjects and 100% responded that they had sexual intercourse experiences. The obstetric
history of women who had frozen their gametes showed that the most common number
of pregnancies and childbirth was one, and 91.9% responded that they were infertile. The
results of this study can be used as basic data for developing educational programs or
policies for subjects who wish to freeze their gametes in the future.

Author Contributions: Conceptualization, ].S.; methodology, J.S.; validation, E.L.; formal analysis,
J.S.; writing—original draft preparation, J.S.; writing—review and editing, E.L. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study does not involve the collection of information from
subjects. The consent of participants is not applicable since the data are secondary and is available
in the public domain. All of the methods were conducted according to the Helsinki declarations.
More details regarding the National Family and Fertility Survey data and ethical standards are
available online at (https://www.kihasa.re.kr/publish/report/research/view?searchText=%EA%B0
%80%EC%A1%B1%EA%B3%BCé&page=18&seq=46914) (accessed on 2 September 2024).

Informed Consent Statement: Patient consent was waived due to the secondary data analysis with
public data.

Data Availability Statement: The data are available in a publicly accessible repository that does
not issue DOIs. Publicly available datasets were analyzed in this study. These data can be found
here: https:/ /www.kihasa.re.kr/publish/report/research/view?searchText=%EA%B0%80%EC%
A1%B1%EA%B3%BCé&page=1&seq=46914 (accessed on 2 September 2024).

Conflicts of Interest: The authors declare no conflicts of interest.

1.  Akhondi, M.; Ardakani, Z.B.; Warmelink, J.C. Knowledge and beliefs about oocyte cryopreservation for medical and social

reasons in female students: A cross-sectional survey. BMC Women'’s Health 2023, 23, 336. [CrossRef]

2. Lee, D.Y;; Kim, Y]J. Planned oocyte cryopreservation for fertility preservation. J. Korean Med. Assoc. 2022, 65, 353-360. [CrossRef]
3. Moon, H.N.; Kim, M.H.; Baik, S.J. Ethical and Legal Issues with Oocyte Cryopreservation. Korean J. Med. Ethics 2020, 23, 191-208.

[CrossRef]

4. Asia Today. “Surprised by the Cost of Doubling the Monthly Salary, I Gave Up”. .. Support for ‘Frozen Egg’ Treatment Needs to

Be Increased. Available online: https:/ /www.asiatoday.co.kr/view.php?key=20241016010008146/ (accessed on 15 November

2024).


https://www.kihasa.re.kr/publish/report/research/view?searchText=%EA%B0%80%EC%A1%B1%EA%B3%BC&page=1&seq=46914
https://www.kihasa.re.kr/publish/report/research/view?searchText=%EA%B0%80%EC%A1%B1%EA%B3%BC&page=1&seq=46914
https://www.kihasa.re.kr/publish/report/research/view?searchText=%EA%B0%80%EC%A1%B1%EA%B3%BC&page=1&seq=46914
https://www.kihasa.re.kr/publish/report/research/view?searchText=%EA%B0%80%EC%A1%B1%EA%B3%BC&page=1&seq=46914
https://doi.org/10.1186/s12905-023-02481-2
https://doi.org/10.5124/jkma.2022.65.6.353
https://doi.org/10.35301/ksme.2020.23.3.191
https://www.asiatoday.co.kr/view.php?key=20241016010008146/

Healthcare 2025, 13, 210 10 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Giannopapa, M.; Sakellaridi, A.; Pana, A.; Velonaki, V.S. Women Electing Oocyte Cryopreservation: Characteristics, Information
Sources, and Oocyte Disposition: A Systematic Review. |. Midwifery Women’s Health 2022, 67, 178-201. [CrossRef] [PubMed]
Yeung, S.Y.; Ng, E.Y.L.; Lao, TT.H.; Li, T.C.; Chung, ].P.W. Fertility preservation in Hong Kong Chinese society: Awareness,
knowledge and acceptance. BMC Womens Health 2020, 20, 86. [CrossRef] [PubMed]

Hafezi, M.; Zameni, N.; Nemati, A.; Omani, S.R.; Vesali, S. Awareness and attitude toward oocyte cryopreservation for non-
medical reasons: A study on women candidates for social egg freezing. J. Psychosom. Obstet. Gynecol. 2022, 43, 532-540.
[CrossRef]

Cho, H.S.; Kim, H.O. Acceptance of Oocytes Freezing for Fertility Preservation for Social Reasons Among Unmarried Korean
Women. J. Korean Soc. Matern. Child Health 2017, 21, 46-54. [CrossRef]

Gonen, L.D. And When I Die: Theory of Planned Behavior as Applied to Sperm Cryopreservation. Healthcare 2021, 9, 554.
[CrossRef]

Rosenkjeer, D.; Skytte, A.B.; Krolekke, C. Investigation of motivations for depositing sperm during the COVID-19 pandemic.
Hum. Fertil. 2022, 26, 139-145. [CrossRef] [PubMed]

Yung, L.H.; Yu, M.H.; Ching, M.L.; Wei, EC.; Shun, ].T. Adverse Effect on Pregnancy Outcome of Oocyte Preservation in Women
with Advanced Maternal Age. Fertil. Reprod. 2023, 5, 730-731. [CrossRef]

Jones, B.P; Kasaven, L.; L'Heveder, A. Perceptions, outcomes, and regret following social egg freezing in the UK; a cross-sectional
survey. Acta Obstet. Gynecol. Scand. 2020, 99, 324-332. [CrossRef]

Zhao, Y.; Fu, H. Social Egg Freezing for Single Women in China: Legal and Ethical Controversies. Risk Manag. Healthc. Policy 2023,
16, 2379-2389. [CrossRef]

Lee, H.A.; Chung, E.J. The Universality and Particularity of Ethics Related to Social Egg Freezing in Korea: A Preliminary Inquiry
for the Public Deliberation in Aspect of Gender Equity. The Women’s Studies 2022, 113, 67-105. [CrossRef]

Katsani, D.; Paraschou, N.; Panagouli, E.; Tsarna, E.; Sergentanis, T.N.; Vlahos, N.; Tsitsika, A. Social Egg Freezing—A Trend or
Modern Reality? J. Clin. Med. 2024, 13, 390. [CrossRef]

Ozoztiirk, S.; Cigek, O. Factors affecting the decisions of women considering oocyte cryopreservation: A blog study. Health Care
Women Int. 2022, 45, 101-112. [CrossRef]

Inhorn, M.C.; Birenbaum, C.D.; Birger, J. Elective egg freezing and its underlying socio-demography: A binational analysis with
global implications. Reprod. Biol. Endocrinol. 2018, 16, 70. [CrossRef]

Eleanor, L.; Stevensona, L.G.; Kristin, F.; Maria, C.; Melissa, H. Knowledge and decision making about future fertility and
oocytecryopreservation among young women. Hum. Fertil. 2018, 24, 112-121. [CrossRef]

Bozzaro, C. Is egg freezing a good response to socioeconomic and cultural factors that lead women to postpone motherhood?
Reprod. Biomed. Online 2018, 36, 594-603. [CrossRef] [PubMed]

Gauthier, FA.; Kauffman, A.; Librach, C.L. Potential use of stem cells for fertility preservation. Andrology 2020, 8, 862-878.
[CrossRef]

Jared, L.; Moss, A.; Wonho, C.; Mary, K.; Robert, E. Male adolescent fertility preservation. Fertil. Steril. 2016, 105, 267-273.
[CrossRef]

Takae, S.; Harada, M.; Nakamura, K.; Furuyama, S.; Ono, M.; Osuga, Y. Survey on the implementation status andreproductive
outcomes of oocyte and ovariantissue cryopreservation in Japan: Historicalcomparison with nationwide surveys. ]J. Obstet.
Gynaecol. Res. 2024, 50, 709-718. [CrossRef] [PubMed]

Korea Institute for Health and Social Affairs. The 2021 National Family and Fertility Survey [Internet]. 2024. Available
online: https:/ /www.kihasa.re.kr/publish/report/research/view?searchText=%EA%B0%80%EC%A1%B1%EA%B3%BCé&page=
1&seq=46914 (accessed on 2 November 2024).

Kim, R.; Yoon, TK.; Kang, I.S. Decision making processes of women who seek elective oocyte cryopreservation. J. Assist. Reprod.
Gene 2018, 35, 1623-1630. [CrossRef] [PubMed]

Karin, H.; Maggie, K.; Natasha, P.; Martha, H.; Michelle, P.; John, M. Reproductive experiences of women who cryopreserved
oocytes for non-medical reasons. Hum. Reprod. 2017, 32, 575-581. [CrossRef]

Elena, K.; Andreas, O.; Georgina, M.C. Exploring the demand for elective egg freezing: A laboratory experiment. J. Behav. Exp.
Econ. 2024, 111, 102224. [CrossRef]

Tantengco, O.A.G.; De, C.S.; Velayo, C.L. The role of genital mycoplasma infection in female infertility: A systematic review and
meta-analysis. Am. |. Reprod. Immunol. 2021, 85, €13390. [CrossRef]

Xin, T.; Shu, G.; Lei, C.; Hen, L.; Cai, M.; Chiung, L.W. Relationships between female infertility and female genital infections and
pelvic inflammatory disease: A population-based nested controlled study. Clinics 2018, 73, e364. [CrossRef]

Yu, M.H.; Ha, ].Y. Feminine Hygiene Practices and Feminine Genital Infection in Adult Reproductive Age Women. J. Korean Public
Health Nurs. 2023, 37,218-232. [CrossRef]


https://doi.org/10.1111/jmwh.13332
https://www.ncbi.nlm.nih.gov/pubmed/35156301
https://doi.org/10.1186/s12905-020-00953-3
https://www.ncbi.nlm.nih.gov/pubmed/32349724
https://doi.org/10.1080/0167482X.2022.2090332
https://doi.org/10.21896/jksmch.2017.21.1.46
https://doi.org/10.3390/healthcare9050554
https://doi.org/10.1080/14647273.2022.2142857
https://www.ncbi.nlm.nih.gov/pubmed/36398704
https://doi.org/10.1142/S2661318223744363
https://doi.org/10.1111/aogs.13763
https://doi.org/10.2147/RMHP.S424361
https://doi.org/10.33949/tws.2022.113.2.003
https://doi.org/10.3390/jcm13020390
https://doi.org/10.1080/07399332.2021.2005067
https://doi.org/10.1186/s12958-018-0389-z
https://doi.org/10.1080/14647273.2018.1546411
https://doi.org/10.1016/j.rbmo.2018.01.018
https://www.ncbi.nlm.nih.gov/pubmed/29530402
https://doi.org/10.1111/andr.12713
https://doi.org/10.1016/j.fertnstert.2015.12.002
https://doi.org/10.1111/jog.15893
https://www.ncbi.nlm.nih.gov/pubmed/38263596
https://www.kihasa.re.kr/publish/report/research/view?searchText=%EA%B0%80%EC%A1%B1%EA%B3%BC&page=1&seq=46914
https://www.kihasa.re.kr/publish/report/research/view?searchText=%EA%B0%80%EC%A1%B1%EA%B3%BC&page=1&seq=46914
https://doi.org/10.1007/s10815-018-1255-9
https://www.ncbi.nlm.nih.gov/pubmed/30006788
https://doi.org/10.1093/humrep/dew342
https://doi.org/10.1016/j.socec.2024.102224
https://doi.org/10.1111/aji.13390
https://doi.org/10.6061/clinics/2018/e364
https://doi.org/10.5932/JKPHN.2023.37.2.218

Healthcare 2025, 13, 210 11 of 11

30. Xie, Y,; Liao, C.; Zhai, X. Awareness, Attitude, and Fertility Desire in Elective Oocyte Cryopreservation of Adults in Four Areas of
China. Int. |. Gen. Med. 2024, 17, 1281-1292. [CrossRef] [PubMed]

31. Alsubahi, N.; Pavlova, M.; Alzahrani, A.A.; Ahmad, A.; Groot, W. Healthcare Quality from the Perspective of Patients in Gulf
Cooperation Council Countries: A Systematic Literature Review. Healthcare 2024, 12, 315. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.2147/IJGM.S449573
https://www.ncbi.nlm.nih.gov/pubmed/38586577
https://doi.org/10.3390/healthcare12030315
https://www.ncbi.nlm.nih.gov/pubmed/38338200

	Introduction 
	Materials and Methods 
	Study Participants 
	Study Variables 
	Demographic Characteristics 
	Reproductive Health Characteristics 
	Attitude Towards Marriage and Children 

	Data Analysis 

	Results 
	Characteristics of the Subjects Based on Their Choice of Gamete Freezing 
	Reproductive Health and Attitudes of the Participants Towards Marriage and Children 
	Obstetric History of Women Belonging to the Gamete-Freezing Group 

	Discussion 
	Conclusions 
	References

